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POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT 

PART I: SITE INFORMATION 

1. 

2. 

3 

4. 

7. 

8. 

9. 

Site Name/Alias IBM Country Club 

Street Route 9 (South Road) 

City Pouqhkeepsie State New York Zip 12602 

County Dutchess 

EPA ID No. NYD982531907 

Latitude 41° 38' 36" N 

County Code 027 Cong. Dist. NY-25 

Longitude 73° 55' 12" W 

USGS Quad. Pouqhkeepsie Quadrangle, 1957, photorevised 1982. 

Owner International Business Machines Corp, Tel. No. (914)433-1234 

Street Route 9 (South Road) 

City Pouqhkeepsie State New York Zip 12602 

Operator Same as owner 

Street 

City 

Tel. No. Unknown 

State 

Type of Ownership 

0 Private • Federal 

• County • Municipal 

Owner/Operator Notification on File 

• RCRA 3001 Date 

• Unknown 

Permit Information 

Zip. 

• State 

• Unknown • Other 

• CERCLA 103c Date 

Permit Permit No. Date Issued 
State Pollutant Discharge 
Elimination System 

(SPDES) NY0005541 June 1. 1985 

Expiration Date 

June 1,1990 

Comments 

10. 

11. 

12. 

13. 

Site Status 

• Active • Inactive 

Years of Operation 1940s to 

• Unknown 

present 

Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil, 
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many 
waste unit numbers as needed to identify all waste sources on site. 

Waste Unit No. 
1 
2 

Information available from 
Contact Amy Brochu 

dry well 
Waste Unit Type 

septic tank 

Agency U.S. EPA 

Preparer Thomas Varner Agency NUS Corp 

Tel. No. (201)906-6802 

Date January 31, 1989 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following seven items. 

Waste Unit No. 1 - dry well 

1. Identify the RCRA permit status, if applicable, and the age of the waste unit. 

Not Applicable 

2. Describe the location of the waste unit and identify clearly on the site map. 

This waste unit consisted of a rock-filled dry well located about 5 feet outside of the western 
wall of the IBM country club maintenance building. A floor drain in this building led to a 
recessed oil/water separator tank that in turn discharged into the dry well. 

Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The dry well was 3 to 5 feet deep, 10 feet wide, and 15 feet long. Its total volume was 
approximately 600 cubic feet (assuming a constant slope across the bottom). The quantity of 
hazardous substances deposited is unknown. 

Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludqe, slurry, 
liquid, or gas. 

Liquid 

Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Analysis of water samples collected from the dry well on November 20, 1987, revealed the 
presence of the following contaminants: 

1,1-dichloroethane: 7.5 ug/L carbon tetrachloride: 27 ug/L 
1,1,1-trichloroethane: 200 ug/L tetrachloroethylene: 36 ug/L 
toluene: 15 ug/L acetone: 62 ug/L 

Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

There was no containment of this waste unit. Liquid was discharged into the rocks about 1 
foot above the water table. Local groundwater flow is toward the nearby Casper Creek. 
Contaminants could also have volatilized from the recessed oil/water separator tank. (A vent 
from the tank was identified during excavation on November 20, 1987.) 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

A stained area was observed in the vicinity of a gasoline fill pump located at the northwest 
corner of the maintenance building. A 5- by 5-foot area was excavated to a depth of 1.5 feet 
on November 20, 1987. 

Ref. No. 2 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following seven items. 

Waste Unit No. 2 - septic tank 

Identify the RCRA permit status, if applicable, and the age of the waste unit. 

Not applicable 

Describe the location of the waste unit and identify clearly on the site map. 

This waste unit consists of a septic tank located approximately 15 feet south of the IBM 
country club maintenance building. The septic tank received drainage from a sink in the 
maintenance building as well as from bathroom drains. Septic tank effluent ultimately 
discharged to a leach field approximately 140 feet east of the septic tank. 

Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The size of the septic tank as well as the quantity of hazardous substances is unknown. 

Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

Liquid 

Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Analysis of samples collected from septic tank surface and subsurface liquid on November 24, 
1987 and November 25, 1987, respectively, revealed the presence of the following 
contaminants and their corresponding concentrations: 

methylene chloride: 320 ug/Land 120ug/L 

1,1,1-trichloroethane: 67,000 ug/L and 11,000 ug/L 
1,1-dichloroethane: 7,000 ug/L and 3,300 ug/L 

Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

Contaminated effluent was discharged directly into the ground; groundwater is therefore 
potentially affected. Local groundwater flow is toward the Casper Creek. Volatilization of 
contaminants into the air from this waste unit is unlikely. 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

See previous page. 

Ref. No. 2 
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PART III: HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

Describe the likelihood of a release of contaminant(s) to the groundwater as follows: 
observed, alleged, potential, or none. Identify the contaminant(s) detected or suspected, and 
provide a rationale for attributing the contaminant(s) to the facility. 

There is a very high potential for a release of 1,1,1-trichloroethane, 1,1-dichloroethane, and 
toluene to groundwater. These compounds were detected in groundwater samples collected 
from shallow monitoring well CC-101S, located 10 feet from the dry well, as well as in dry well 
and other monitoring well samples. 

Ref. No. 2 (Fig. 4-9, Table 3-1) 

Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, permeability, overlying strata, confining layers, interconnections, 
discontinuities, depth to water table, groundwater flow direction. 

Sand and gravel units comprise the aquifer of concern, the most productive source of 
groundwater in the county. Distinct sand and gravel units may be found in alternating layers 
that are usually interbedded with layers of silt and clay. The sand and gravel layers are 
generally less than 25 feet thick but may be as thick as 50 feet. Sand and gravel comprise the 
principal unconsolidated deposit in an area approximately 4.5 miles long and 1.5 miles wide at 
its widest point. However, small areas of lacustrine (silt and clay) deposits overlie the sand and 
gravel, and act as confining layers. 

Immediately above the dolostone bedrock beneath the site is a sand and gravel layer that 
ranges in thickness from 8 to 32 feet and in permeability from 3 x 10'5 to 2 x 10'3 cm/sec. 
Overlying this unit is a later of sandy silt 1.5 to 38 feet thick that has a permeability of 4 x 10 s 
cm/sec. Above that and extending to the ground surface is a clayey silt unit ranging 0 to 60 
feet in thickness and from 1 x 10 6 to 4 x 10"5 in permeability, thus being the less permeable of 
the two deposits overlying the aquifer of concern. 

Groundwater flow within the sand and gravel layer is to the east and southeast, toward 
Casper Creek. Groundwater lies 36 feet beneath the ground surface near the location of the 
dry well. 

Ref. Nos. 2 (pp. 4-1,4-2, 4-5; Fig. 4-2), 8 

Is a designated sole source aquifer within 3 miles of the site? 

A review of available information indicates that there are no sole source aquifers within 3 
miles of the site. 

What is the depth from the lowest point of waste disposal/storage to the highest seasonal 
level of the saturated zone of the aquifer of concern? 

26 feet. The water level in monitoring well CC-101T was measured at an elevation of 94 feet. 
The bottom of the dry well was 10 feet below grade, which is at an elevation of 130 feet 
Depth = (130-10)-94 = 26 ft. 

Ref. No. 2 (Fig. 4-2) 

What is the permeability value of the least permeable intervening strata between the ground 
surface and the aquifer of concern? 

1 x 1 0 "  c m / s e c .  

Ref. No. 2 
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6. What is the net precipitation for the area? 

14 in. 

Ref. No. 3 

7. Identify uses of groundwater within 3 miles of the site (i.e., private drinking source, 
municipal source, commercial, industrial, irrigation, unusable). 

Two public supply wells that serve the Village of Wappingers Falls and another two backup 
supply wells are known to draw water from the aquifer of concern. Another public supply 
well, owned by the Atlas Water Company, lies 1.75 miles from the site and serves 1,300 people, 
but its completion depth is not documented. One other municipal and 10 nonmunicipal 
community water systems (wells) lie within 3 miles of the site and serve a total of 1,934 people, 
but it is also unknown whether these draw from the aquifer of concern. Commercial, 
industrial, and irrigational use is not documented. No alternate drinking water supply is 
currently available in the Village of Wappingers Falls. 

Ref. Nos. 7,8,14,15 

8. What is the distance to and depth of the nearest well that is currently used for drinking or 
irrigation purposes? 

Distance 2.55 mi. Depth 80 ft 

Ref. No. 8 

9. Identify the population served by the aquifer of concern within a 3-mile radius of the site. 

There are at least 5,300 people that obtain drinking water from the aquifer of concern (Village 
of Wappingers Falls public supply). 

Ref. No. 7,8,15 

SURFACE WATER ROUTE 

10. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed, 
alleged, potential, or none. Identify the contaminant(s) detected or suspected, and provide a 
rationale for attributing the contaminants to the facility. 

There is no potential for a release to surface water. All contaminated waste was discharged 
beneath the ground surface. 

Ref. No. 2 

11. What is the facility slope in percent? (Facility slope is measured from the highest point of 
deposited hazardous waste to the most downhill point of the waste area or to where 
contamination is detected.) 

Not Applicable 

12. What is the slope of the intervening terrain in percent? (Intervening terrain slope is 
measured from the most downhill point of the waste area to the probable point of entry to 
surface water). 

Not Applicable 
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What is the 1-year 24-hour rainfall? 

The 1-year 24-hour rainfall is 3.0 inches. 

Ref. No. 3 

What is the distance to the nearest downslope surface water? Measure the distance along a 
course that runoff can be expected to follow. 

Not Applicable 

Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, 
irrigation, recreation, commercial, industrial, not used). 

No drinking water intakes are located within 3 miles downstream of the site along the Casper 
Creek. Also, this creek is not known to have recreational, industrial, or commercial uses within 
3 miles of the site. 

Ref. Nos. 7,10 

Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site. 
Include whether it is a freshwater or coastal wetland. 

Not Applicable 

Describe any critical habitats of federally-listed endangered species within 2 miles of the site 
along the migration path. 

Not Applicable 

What is the distance to the nearest sensitive environment along or contiguous to the 
migration path (if any exist within 2 miles)? 

Not applicable 

Identify the population served or acres of food crops irrigated by surface water intakes 
within 3 miles downstream of the site and the distance to the intake(s). 

Not applicable 

What is the state water quality classification of the water body of concern? 

Casper Creek is designated as a class C water body by the New York State Department of 
Environmental Conservation. 

Ref. No. 13 

Describe any apparent biota contamination that is attributable to the site. 

No biota contamination is documented. 



02-8810-71-PA 
Rev. No. 0 

AIR ROUTE 

22. Describe the likelihood of a release of contaminant(s) to the air as follows: observed, 
alleged, potential, none. Identify the contaminant(s) detected or suspected, and provide a 
rationale for attributing the contaminant(s) to the facility. 

There is a potential that a small quantity of contaminant vapors may have been released to 
the air through a vent line from liquid contained in the oil/water separator. Contaminated 
liquid disposed of in this manner, as determined by analysis of dry well samples, include 1,1-
dichloroethane, 1,1,1-trichloroethane, toluene, carbon tetrachloride, acetone, and 
tetrachloroethylene. 

Ref. No. 2 

23. What is the population within a 4-mile radius of the site? 

Approximately 60,700 people. 

Ref. No. 12 

FIRE AND EXPLOSION 

24. Describe the potential for a fire or explosion to occur with respect to the hazardous 
substance(s) known or suspected to be present on site. Identify the hazardous substance(s) 
and the method of storage or containment associated with each. 

No potential for fire or explosion exists since the substances of concern were discharged 
underground as liquid. 

Ref. No. 2 

25. What is the population within a 2-mile radius of the hazardous substance(s) at the facility? 

Approximately 16,700 

Ref. No. 12 

DIRECT CONTACT/ON-SITE EXPOSURE 

26. Describe the potential for direct contact with hazardous substance(s) stored in any of the 
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the 
accessibility of the waste unit. 

There is no potential for direct contact since the dry well and the septic tank are underground 
waste units. 

Ref. No. 2 

27. How many residents live on a property whose boundaries encompass any part of an area 
contaminated by the site? 

None 

Ref. No. 9 

28. What is the population within a 1-mile radius of the site? 

Approximatley 8,100 people 

Ref No 12 
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PART IV: SITE SUMMARY AND RECOMMENDATIONS 

IBM Country Club consists of an inactive septic system and an inactive, 600-cubic-foot dry well 
located at the 370-acre IBM country club in Poughkeepsie Township, Dutchess County, New York. 
The site lies 1.25 miles east of the Hudson River and 850 feet west of the Casper Creek in a 
commercial/residential section of Poughkeepsie. There are approximately 27,800 people living 
within 3 miles of the site. 

IBM has owned and operated the country club since the 1940s. A maintenance shed at the northern 
end of the country club property was used to maintain golf carts and groundskeeping equipment. 
Between 1983 and 1985 the shed was relocated near the southwest corner of the property. During a 
1987 inspection of the shed by IBM, a floor drain was discovered that led into a recessed oil/water 
separator tank. Solvents that had been used to degrease equipment had been hosed off the 
machinery and allowed to run down the drain and into the tank, along with the dissolved oil and 
grease. This waste then exited the oil/water separator through a pipe to the dry well, which was 
discovered by IBM upon excavation of an area next to the shed. Analysis of water samples collected 
from the well revealed the presence of 1,1,1-trichloroethane, acetone, tetrachloroethylene, toluene, 
and 1,1-dichloroethane. Notable concentrations of 1,1,1-trichloroethane and 1,1-dichloroethane 
were found in samples collected from a septic tank that had been connected to a sink in the 
maintenance shed. The septic tank discharged this waste directly into the ground over an area of 
approximately 2,900 square feet. The septic tank was subsequently emptied, and the effluent line to 
the leach field was plugged. In 1988 the old tank was removed and a new one installed. The total 
quantity of hazardous substances disposed of in the well and the septic tank is unknown. 

Analysis of groundwater samples collected from monitoring wells near and around the former dry 
well location showed the presence of several of the compounds that were found in dry well water 
samples. Groundwater is also potentially affected by septic tank discharge, since low concentrations 
of trichloroethane were found in groundwater samples collected from monitoring wells near the 
leach field. No potential for direct contact exists since all hazardous waste was discharged 
underground. 

No cleanup actions other than those conducted by IBM have been initiated, nor are any known to be 
scheduled. Similarly, no enforcement actions are known to have been taken. 

Based on analytical results that show contamination of the aquifer of concern downgradient from 
the waste units, and the use of this aquifer for drinking water, this site is recommended for a 
MEDIUM PRIORITY site inspection. Off-site, upgradient and downgradient groundwater samples 
should be collected to either confirm or disprove an observed release. 
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Norm 

(QUAD ) POUGHKEEPSIE, N.Y. 

SITE LOCATION MAP 

IBM COUNTRY CLUB, POUGHKEEPSIE, N.Y. 

SCALE: f-2000' 

FIGURE 1 

IMUS 
CORPORATION 
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SEPTIC TANK 

SEPTIC 
FIELD 

SOURCE: HYDROGEOCHEMICAL ASSESSMENT OF 
B259 COUNTRY CLUB MAINTENANCE 
BUILDING AREA, MARCH, 1988. 

SCALE 
AO ' 80 '  

FIGURE 2 
SITE MAP 

IBM COUNTRY CLUB, POUGHKEEPSIE, N.Y. NUS 
CORPORATION 
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IBM COUNTRY CLUB 
POUGHKEEPSIE, NEW YORK 

NOVEMBER 10, 1988 

PHOTOGRAPH INDEX 

ALL PHOTOGRAPHS TAKEN BY SUE KENNEDY 

hoto Number Description Time 

IP-1 Looking southeast at entrance to country club. 0943 

IP-2 Looking due east at entrance and club buildings. 0943 

1P-3 Looking northeast at property. 0944 
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IBM COUNTRY CLUB, POUGHKEEPSIE, NEW YORK 

IP-1 November 10,  1988 0943 
Looking southeast at  c lub entrance. 

IP-2 November 10,  1988 0943 
Looking due east at  entrance and c lub bui ld ings.  
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Rev. No. C 

IP-3 November 10,  1988 09^ 
Looking norzheast at  IBM property.  
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n 20-2 V8S; 

Industrial Code 
Discharge Class (CL) 
Toxic Class (TX) 
Maior D B 
Sub D.B.. 

NEW TOR* STATI OEPARTMENT or ENVIRONMENTAL CONSERVATION 

State Pollutant Discharge Elimination System (SPDES) 
DISCHARGE PERMIT 

Special Conditions (Part 1) 

3999 
03 

13 
01 

000-5541 Facility ID Number: NY-
UPA Tracking Number- 3-L346-35/76-0 
Effective Date (EDP): June 1, L985 

Water Index No. H- (Hudson River) 

Expiration Date fF«f)PV June 1, 1990 
Modification Datefsl- March I, 1983 
Attachments): General Conditions (Part II, MZXXK 2/85) 

This SPDES permit is issued in compliance with Title 8 of Article 17 of the Environmental Conservation Law of New 
York State and in compliance with the Clean Water Act, as amended, (33 U.S.C. §1251 et. seq.) (hereinafter referred to 
as "the Act"). 

Attn: Michael Mezzio 

Permittee Name. International Business Machines Corporation 

P.O. Box 950 Street: 

City. Pouahkeepsie State:. New York Zip Code: 12602 

is authorized to discharge from the facility described below: 

Facility Name: International Business Machines Corporation 

Location (C.T.V): Pouqhkeepsie (T) County; 

Mailing Address (Street): P.O. Box 950 

Dutchess 

Mailing Address fCityi Foughkeepsie State: New York zip Code: 12602 

from Outfall No. 222 at: Latitude 41 39' Q0" 4 Longitude 73 56' 30 

into receiving waters known as: lover Hnds°n River Class — 

and: (list other Outfalls, Receiving Waters & Water Classification) 

Outfalls 001, 002, 020, 023, and 024: into Lever Hudson River, Class A; [H-2] 
Outfalls 009, 013, 018, 019, and 010 to Spring Book, Class D [H-107 ] 
Outfalls 004, and 017, into Caspar Creek, Class D. [H-105] 

in accordance with the effluent limitations, monitoring requirements and other conditions set forth in this permit. 
This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the 

permittee shall not discharge after the expiration date unless this permit has been renewed, or extended pursuant to law 
To be authorized to discharge beyond the expiration date, the permittee shall apply for permit renewal as prescribed by 
Sections 17-0803 and 17-0804 of the Environmental Conservation Law and PaTts 621, 752, and 755 of the-Departments' 
rules and regulations. 

PERMIT ADMINISTRATOR 

Ralph Manna. Jr. 

DATE ISSUED 

W U s l  

ADDRESS 21 South Putt Corners Rd 
New Paltz, NY 12561-1696 

Distribution: C. Manrrcui/P. Doshna 
E, Reilly 
R. Hannaford - 3WFD 
R. Baker - EPA, NY 
R. Spear - EPA, NJ 
D u t c h e s s  C o .  H e a l t h  D e p t .  

• /  
» I • 

/ 
SICNATURE 
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EINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning (EPPMI .Tune 1. 1986 

and lasting until .Tune 1. 1090 

the discharges from the permitted facility shall be limited and monitored by the 

permittee as specified below: 

Outfall Number & 
Effluent Parameter 

Gross 
Discharge Limitations 

Daily Avg. Daily Max. 

Outfall 001 Non-Contact Cooling Water: 

Flow 
BOD, 5-Day (Net) 
Temperature 
PH 

Monitor Monitor 
Monitor Monitor 
Monitor 105 
(6.0 to 9.0) range 

Outfall 002 Non-Contact Cooling Water: 

Flow 
BOD, 5-Day (Net) 
Temperature 
PH 

Monitor Monitor 
Monitor Monitor 
Monitor 100 
(6.0 to 9.0) range 

Outfall 023 Non-Contact Cooling Water; 

Flow 
BOD, 5-Day (Net) 
Temperature 
PH 

Monitor 
Monitor 
Monitor 

Monitor 
Monitor 

105 
(6.0 to 9.0) range 

Outfall 024 Non-Contact Cooling Water; 

Flow 
BOD, 5-Day (Net) 
Temperature 
PH 

Monitor 
Monitor 
Monitor 

Monitor 
Monitor 

105 
(6.0 to 9.0) range 

Units 

MGD 
mg/1 
Deg. F 
SU 

MGD 
mg/1 
Deg. F 
SU 

MGD 
mg/1 
Deg. F 
SU 

MGD 
mg/1 
Deg. F 
SU 

Minimum 
Monitoring Requirements 

Measurement 
Frequency 

Continuous 
Weekly 
Weekly 
Weekly 

Continuous 
Weekly 
Weekly 
Weekly 

Continuous 
Weekly 
Weekly 
Weekly 

Continuous 
Weekly 
Weekly 
Weeklv 

Sample 
Type 

Meter 
Grab 
Instantaneo 
Grab 

Meter 
Grab 
Instantaneo^ 
Grab 

Meter 
Grab 
Instantaneoi 
Grab 

Meter 
Grab 
Instantaneoi. 
Grab 

Note: The permit application must list all the corrosion/scale inhibitors, or biocidal-type 
compounds used by the permittee. If use of new boiler/cooling water additives is 
intended, application must be made prior to use. 
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SPECIAL CONDITIONS - INTAKE 

The permittee shall develop the following studies and plans for review and 
approval: 

1) Vithin 60 days of the issuance of this permit modification, the permittee 
shall develop and submit for approval a proposed impingement study methodology 
for assessing the impacts of the existing and proposed cooling water intakes. 
The proposed methodology shall include a schedule of at least one 24 hour 
collection per week for one year. 

2) Within 60 days of the Issuance of this permit modification, the permittee 
shall submit an interim operating plan for the five (5) cooling water intakes. 
This plan shall identify the methods to be utilized to minimize impingement 
and entrainment impacts of the cumulative cooling water withdrawl prior to 
completion of the impingement study and final operating plan. The interim 
operating plan must ensure that maximum utilization of the Johnson screen 
intake is employed. 

3) Within fifteen months of the approval of the Impingement study, the permittee 
shall submit the final integrated operating plan for the five cooling water 
intakes. The final plan shall include the following: 

- The results of the data collection program and impingement study. 

- Complete discussion of the methods to be employed to minimize impingement 
and entrainment throughout the life of the facility. 

- Complete discussion of any proposed mitigation to compensate for fish losses 
resulting from impingement and entrainment. Consideration must be given 
to the feasibility of a fish return system or continous screen washing. 

Three copies of all reports shall be submitted to the undersigned Permit Administrator 
within the timeframes specified. Based upon the review of the submitted data, 
the Department reserves the right to require additional data collection and/or 
to require additional conditions, operating changes or mitigation, including but 
not limited to a fish return system or continous screen washing during periods of 
high impingement, as may be necessary to protect the aquatic resources of the 
State. 
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FINAL .EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning (EDPM) June I, 1986 

June 1, 1990 and lasting until 

the discharges from the permitted facility shall be limited and monitored by the 

permittee as specified below: 

Gross 
Minimum 

Monitoring Requirements 

Outfall Number & 
Effluent Parameter 

Flow 
BOD, 5-Day 
Oil & Grease 
Nitrogen, Ammonia (as N) 
PH 
Iron, Total 
Manganese, Total 
Phenolics, Total 
Cyanide, Total 
Total Aggregate (Note 1) 
Chromium, Total 
Cadmium, Total 
Nickel, Total 
Zinc, Total 
Chromium, Hexavalent 
1,2-dichloroethane 
Silver, Total 
Bis (2-ethylhexyl) Phthalate 
Solids, Settleable 
Copper, Total 

Discharge Limitations Measurement Sample 
Daily Avg. Daily Max. Units Frequency Type 

Cooling Tower Blowdown, and Boiler Blowdown: 

Monitor Monitor gpd Daily Calculated 
Monitor 160 lbs/day Weekly Grab# 
Monitor 15 mg/1 Weekly Grab# 
Monitor 48 lbs/day Weekly Grab# 
(6.0 to 9.0) range SU Daily Grab# 
Monitor 2.0 lbs/day Weekly Grab# 
Monitor 5.0 lbs/day Weekly Grab# 
Monitor Monitor lbs/day Weekly Grab# 
Monitor 0.68 lbs/day Weekly Grab# 
Monitor 2.0 lbs/day Weekly Calculated 
Monitor 2.0 lbs/day Weekly Grab# 
Monitor 0.8 lbs/day Weekly Grab# 
Monitor 5.0 lbs/day Weekly Grab# 
Monitor 1.5 lbs/day Weekly Grab# 
Monitor 0.2 lbs/day Weekly Grab# 
0.2 Monitor lbs/day Weekly Grab# 

Monitor 1.3 lbs/day Weekly Grab# 
Monitor 0.07 lbs/day Monthly Grab# 
Monitor 0.3 ml/1 Once per batch Grab 
Monitor 1.36 lbs/day Weekly Grab# 

# The individual mass loadings of each batch discharge shall be added together for each 
calendar day, to arrive at a "calculated" daily mass loading. Flow measurement shall 
be by means of a Totalizing Flow Meter or by measurements of the volume of each batch. 

Note_l: The parameter "Total Aggregate (Note 1)" shall be calculated as the arithmetic 
sum of each of the loadings of all 29 Purgeable Halocarbons listed under EPA 
Method 601; the required samples and analyses shall be done in accordance with 
EPA Method 601. 

Note 2: (Water Treatment Chemicals): The permit application must list all of the 
corrosion/scale inhibitors, or biocidal-type compounds used by the permittee. 
If the use of new boiler/cooling water additives is intended, application must 
be made prior to use. 
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FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning 

and lasting until 

March 1. 1988 

June 1, 1990 

the discharges from the permitted facility shall be limited and monitored by the 

permittee as specified below: 

Outfall Number & 
Effluent Parameter 

Discharge Limitations 
Daily Avg. Daily Max. 

Minimum 
Monitoring Requirements 

Units 

009A 
Flow 

Bui ld ing 012 Foundat ion Drainage: 

Total Aggregate (Note 1) 
Monitor 
Moni tor 

Monitor 
Moni tor 

gpd 
mg/1 

Note: 1 

Measurement 
Frequency 

Monthly 
Monthly 

Sample 
Type 

Totalizing Met 
Grab 

The parameter "Total Aggregate (Note 1)" shall he rainiUfoa 
the individual concentrations of all 29 Puroeable Halocarbon PrinHt^P i?e+1C SUm 
which shall be analyzed using EPA Method 601 Na'°carbon Priority Pollutants 

009 Non Contact Coolint 
Stormwater Runoff: ' 
Flow 
BOD, 5-Day 
Solids, Suspended 
Temperature 
pH 
Phenolics, Total 

Water, Steam Condensate. Building 012 Foundation Drainage and 

Monitor 
Monitor 
Monitor 
Monitor 

Monitor 
Monitor 
Monitor 
90 

(6.0 to 9.0) Range 
Monitor Monitor 

gpd 
mg/1 
mg/1 
Deg. 
SU 
mg/1 

2/month 
2/month 
2/month 
2/month 
2/month 
2/month 

013 Non-Contact Cooling Mater, Stormwater Runoff. Steam Condensate: 
« ' OW ^ J. '  ̂ Flow 
BOD, 5-Day 
Solids, Suspended 
Temperature 
PH 
Ammonia Nitrogen (as 
Iron, Total 

nh3) 

Monitor 
Monitor 
Monitor 
Monitor 
(6.0 to 
Moni tor 
2.0 

Monitor 
Monitor 
Monitor 
90 

9.0) Range 
2 . 0  
4.0 

gpd 
mg/1 
mg/1 
Deg. 
SU 
mg/1 
mg/1 

2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
Month!v 

Meter 
Grab 
Grab 
Instantaneous 
Grab 
Grab 

Meter 
Grab 
Grab 
Instantaneous 
Grab 
Grab 
Grab 

inhibitors^or^b(ccidal- type^compounds'usel^by*the^permittee.mUIf 
i s  in tenGeG, appl icat ion must  be made prior to  use.  water addi t ives 
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F inal .EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning 

and lasting until 

June 1, 1985 

June 1, 1990 

the discharges from the permitted facility shall be limited and monitored by the 

permittee as specified below: 

Minimum 
Monitoring Requirements 

Outfall Number & Discharge Limitations Measurement Sample 
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type 

017 Non-Contact Cooling Water, Boiler Blowdown, Stormwater Runoff ;, Steam Condensate: 

Flow Monitor Monitor gpd 2/month Meter 
BOD, 5-Day Monitor Monitor mg/1 2/month Grab 
Solids, Suspended Monitor Monitor mg/1 2/month Grab 
Temperature Monitor 90 Deg. F 2/month Instantaneous 
PH (6.0 to 9.0) range SU 2/month Grab 
Chlorine, Total Residual Monitor 0.4 mg/1 2/month Grab 
2,2-dibromo-3-nitrilopro-
pionamide Monitor 1.0 mg/1 Monthly Grab 

Sulfite Monitor 2.0 mg/1 2/month Grab 
Iron, Total Monitor 0.82 lbs/day 2/month Grab 

004 Swimming Pool Discharge: 
Flow Monitor Monitor gal./batch Once per batch Calculated 
Chlorine, Total Residual Monitor 2.0 mg/1 Once per batch Grab 
So1ids, Suspended Monitor 50 mg/1 Once per batch Grab 
(Note: Outfall 004 is an intermittant discbarge of water from a swimming pool, which is 
normally emptied annually. Samples and analysis as required above shall be required only 
during those reporting periods during which a discharge event occurs.) 

018 Surface Runoff from Spill Containment for Oil Storage Tanks, Steam Condensate: 

Flow 
Oil & Grease 

Monitor 
Monitor 

Monitor gpd Monthly Estimate 
15 mg/1 ' Once per dis- Grab 

charge event 

019 Surface Runoff from Spill Containment for Oil Storage Tanks: 
Flow Monitor Monitor gpd 
Oil & Grease 

Monthly Estimate 
15 mg/1 Once per dis- Grab 

charge event 
(Note: Outfall 019 is an intermittant discharge from a berm around Oil Storage Tanks and 
Emergency Generators. The monitoring requirements listed here apply only when these Oil 
Storage Tanks are in use, or when any Emergency Generator is in operation). 

020 Steam Condensate - Screenhouse: No Monitoring Required. 
Note (Water Treatment Chemicals): The permit application must list all the corrosion/scale 
inhibitors, or biocidal-type compounds used by the permittee. If the use of new boiler/ 
cooling water additives is intended, application must be made prior to use. 
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Final FFFI IIFNT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning 

and lasting until . 

June 1, 1985 

June 1, 1990 
the discharges from the permitted facility shall be limited and monitored by the 

permittee as specified below: 

Outfall Number & 
Effluent Parameter 

Gross 
Discharge Limitations 

Daily Avg. Daily Max. 

Outfalls 009 and 013 (Pro Rated Average): 

Zinc, Total Monitor 0.3 

Units 

mg/1 

Minimum 
Monitoring Requirements 

Measurement 
Frequency 

2/month 

Sample 
Type 

Calculated 

@ The concentrations for "Zinc, Total" shall be calculated based on flow measurements and 
chemical analyses of both outfalls 009 and 013, according to this formula: 

Sum of Outfalls 003 and 009: 

Cj x Fj + C2 x F2 

C^ = Concentration of Zinc at Outfall 009 
C2 = Concentration of Zinc at Outfall 013 
C^ = Concentration of Zinc as reported 

= Measured Daily Flow at Outfall 009 
F_ = Measured Daily Flow at Outfall 013 

Chloroform 
Phenolics, Total 

0.38 
Monitor 

Monitor 
0.36 

lb/d 
lb/d 

Weekly 
Weekly 

Calculated* 
Calculated* 

*The "Sum of Outfalls" loading for this parameter shall be calculated as the arithmetic sum 
of the individual loadings at Outfall 003 and 009 respectively. For the purposes of  
this monitoring requirement, effluent samples shall be taicen at outfalls 003 and 009 
simultaneously (on tne same samming day). If samples and analysis are only conducted 
at one outfall on a given sampling day, then the result from that sample shall be 
considered to be the "daily loading" for that day, for the purpose of determining 
compliance with the effluent limitations listed here. 
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Modified: 3/1/88 

During the Period Beginning October 1, 198/ 

and lasting until June 1, 1990 

the discharges from the permuted facility shall be limited and monitored by the 

permittee as specified below: 

Outfall Number & 
Effluent Parameter 

Discharge Limitations 
Daily Avg. Da.iyMax. 

Minimum 
Monitoring Requirements 

Units 
Measurement 

Frequency 
Sample 
Type 

024' Pr°CeSS WaSt6Water' ^^ Water. and 

Effluent Toxicity 
Copper. Total 
Flew 

(a) 

(a) 

(b) 

(c) 

(d) 

(e) 

Monitor 
Monitor 
Monitor 

Maxtor(£) SEffluent"3' Semiannually!0! 24-hr a™ 
"5/1 Semiannually1°' 24^' S' 

Monitor 9pd Semiannually'0' Calculated 
Effluent Toxicity" in this part shall mean the toxicitv of th* offi „ 

in acute tests specified in "Manual for Toxicitv TestiS of tS f f1 33 measured 

Effluents", NYSDEC, February, 1985 Sth Snhn^ ^n^9^ ?dustrial Municipal 

shall BE PERFORMED, as FESIBS OT P^2 tests 

\ 

period April 1 for *** 
November, 1987. The LC50 in % EfflueS sS5 ^epStST°Ct°ber " 

For the purposes of the effluent toxicity testina recuir-Prt 4-v, • _ 

rlew-proportioned composite sample shall be collLted^Sr^u t 24"hour 

( i . e . ,  o n  t h e  s a m e  semolina davt c-m rs *--e n . . .  p a r a t e l y  a n a  s i m u l t a n e o u s l y  
024 individually!̂  ^SLfaUcjS SotIS-k °°\009' °13' °17' 023 
combined into a single "pro-rated^Sn^" Sf Z^ Sai^les sha11 ***» ** 
volumes frcm each 24-hour outfall ' • combining aliquots such that the 

each respective outfall on the saire san^lS Sv^S^etf^0 ̂  measured flows at 
in footnote "(a)" above as well as the rh«n1U»i* ' ? • 7 toxicity" as defined 

analyses 

001? 00?! Sf^oSf- 0,6 flCT« outfalls 
"pro-rated co^slte" si^ « "" S^9 Wfcen «• 
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LLML EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning Drtnhpr 1, i q R 7  

and lasting until ,1nno 1, iQQn . 

the discharges from the permitted facility shall be limited and monitored by the 

permittee as specified below: 

Minimum 
Monitoring Requirements 

Outfall Number & Discharge Limitations Measurement Sample 
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type 

001, OOfc, 003, 009, 013, 017, 023 and 024, Process Wastewater, Cooling Water, and Stormwater 
-Runoff (Pro-Rated Composite Sample): 

(f) If the LC50 in » Effluent is less than 100%, the Department may require the permittee 
to conduct further toxicity testing, or require that the permittee submit a Toxicity 
Reduction Evaluation (TRE)* study. 

(g) Biomonitoring sampling will be waived, and Toxicity Testing deferred, whenever the 
daily maximum Chloride concentration in the Hudson River exceeds 100 mg/1 as a 
result of a "salt front" intrusion into the Hudson River Estuary, at the 
IBM-Poughkeepsie intake. 

F a c i l i t y  ID  a NY. 0005541 

Part 1. Page ^ of 

Modified: 3/1/88 

TRE - The proposed toxicity reduction evaluation, where required by the Department 
shall be directed towards identifying the source of the toxicity, describing a 
procedure to reduce the toxicity to an acceptable level, identifying monitoring 
parameters suitable for insuring control of the toxicity, and proposing a schedule of 
compliance. • 

The TRE, including data, findings, and recommendations for corrective action, permit 
and self-monitoring shall be submitted in a form similar to a wastewater facilities 
engineering report. 
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ACTICN LEVEL RBQUIREMBfTS 

The parameters listed belcw have been reported present in the discharge but at 
levels that currently do not require water-quality or technology-based limits. 
Action levels have been established which if exceeded will result in reconsideration 
of Water Quality and Technology based limits. 

Routine action level monitoring results, if not provided for on the Discharge 
Monitoring Report (DMR) form, shall be appended to the EMR for the period during 
which the sanpling was conducted. 

If any of the action levels is exceeded, the permittee shall undertake a short-
term, high-intensity monitoring program for this parameter. Sanples identical to 
those required for routine monitoring purposes shall be taken on each of at least 
three operating days and analyzed. Results shall be expressed in terms of both 
concentration and mass, and shall be submitted no later than the end of the third 
month following the month when the action level was first exceeded. Results may be 
appended to a DMR or transmitted under separate cover to the same addresses. If 
levels higher than the action levels are confirmed, the results shall constitute a 
revised application and the permit shall be reopened for consideration of revised 
action levels or effluent limits. 

The permittee is not authorized to discharge any of the listed parameters at 
levels which may cause or contribute to a violation of water quality standards. 

MINIMUM 
MONITORING RBQMTS. 

Gross 
OUTFALL NUMBER & .ACTION MEASUREMENT SAMPLE 
EFFLUENT PARAMETER LEVEL UNITS FREQUENCY TYPE 

003 - Process Water, Cooling Tower Blowdown, and Boiler Blowdown: 

Tetrahydrofuran 0.38 lbs/day Semi—Annual Grab 
Xylenes 0.38 lbs/day Semi-Annual Grab 
Benzene 0.015 lbs/day Semi-Annual Grab 
Carbon Tetrachloride 0.38 lbs/day SeM-Annual Grab 
1,1-dichloroethylene 0.38 lbs/day Semi-Annual Grab 
Ethylbenzene 0.38 lbs/day Semi-Annual Grab 
Methyl Chloride 0.38 lbs/day Semi-Annual Grab 
Toluene 0.11 lbs/day Semi-Annual Grab 
1,1,2-Trichloroethane 0.38 lbs/day Semi-Annual Grab 
Antimony, Total 1.0 lbs/day Semi-Annual Grab 
Mercury, Total ud* ug/1 Semi-Annual Grab 
Chlorodibromomethane 0.38 lbs/day Semi-Annual Grab 
Dichlorobromomethane 0.38 lbs/day Semi-Annual Grab 
1,2-trans-dichloroethylene 0.38 lbs/day Semi-Annual Grab 
B romochloromethane 0.38 lbs/day Semi-Annual Grab 
*1,4-dichlorobutane 0.38 lbs/day Semi-Annual Grab 
Dichlorofluoromethane 0.38 lbs/day Semi-Annual Grab 
Butyl benzyl phthalate 0.38 lbs/day Semi-Annual Grab 
Diethyl phthalate 0.38 lbs/day Semi-Annual Grab 
Dimethyl phthalate 0.38 lbs/day Semi-Annual Grab 
Di-n-butyl-phthalate 0.38 lbs/day Semi-Annual Grab 

* This compound shall be "undetectable" at a detection level of 1.0 ppb. 
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ACTION LEVEL REQUIREMENTS (continued): 

MINIMUM 
MONITORING REQMTS. 

GROSS " 
OUTFALL NUMBER & ACTION MEASUREMENT SAMPLE 
EFFLUENT PARAMETER LEVEL UNITS FREQUENCY TYPE 

009 - Non-Contact Cooling Water, Steam Condensate, Building 012 Foundation Drainage, and 
Stormwater Runoff: 

Lead, Total 0 .50 lbs/day Semi-Annual Grab 
Methyl Chloride 0 .50 lbs/day Semi-Annual Grab 
Methylene Chloride 0 .50 lbs/day Semi-Annual Grab 
1,2-trans-dichloroethylene 0, .50 lbs/day Semi-Annual Grab 
1,1,1-Trichloroethane 0 .50 lbs/day Semi-Annual Grab 
Trichloroethylene 0 .50 lbs/day Semi-Annual Grab 
N-nitrosodiphenylamine 0, .50 lbs/day Semi-Annual Grab 
Dichlorofluoromethane 0, .50 lbs/day Semi-Annual Grab 
Copper, Total 0, .10 mg/1 Semi-Annual Grab 

013 - Non-Contact Cooling Water, Stormwater Runoff, Steam Condensate: 

1,1,1-Trichloroethane 0. .70 lbs/day Semi-Annual Grab 
Chromium, Total 0. .50 lbs/day Semi-Annual Grab 
Nickel, Total 1. .56 lbs/day Semi-Annual Grab 
Copper, Total 0. ,10 mg/1 Semi-Annual Grab 
1,2-trans-dichloroethylene 0, .50 lbs/day Semi-Annual Grab 
Trichloroethylene 0. .50 lbs/day Semi-Annual Grab 

017 - Non-Contact Cooling Water Boiler Blowdown, Stormwater Runoff, Steam Condensate 

Copper, Total 0. 10 mg/1 Semi-Annual Grab 
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Definition of Daily Average and Daily Maximum 

The daily average discharge is the total discharge by weight or in other appropriate units as specified herein, during a calen­

dar month divided by the number of days in the month that the production or commercial facility was operating. Where less 

than daily sampling is required by this permit, the daily average discharge shall be determined by the summation of all the 

measured daily discharges in appropriate units as specified herein divided by the number of days during the calendar month 

when the measurements were made. 

The daily maximum discharge means the total discharge by weight or in other appropriate units as specified herein, during 

any calendar day. 

Monitoring Locations 

Permittee shall fake samples and measurements to meet the monitoring requirements at the location(s) indicated below: 

(Show locations of outfalls with sketch or flow diagram as appropriate). ("SP" identifies the sampling points.) 
SP 

IBM MAIN PLANT SITE: Outfall 023 ^Hudson River 

Outfall 001 

Outfall 002 

Outfall 003 

SP 

SP 
—•— 

Hudson River 

Hudson River 

Plating Line Rinse — 
Metal Etching Rinse-
Wave Solder Rinse — 
Pilot Plating Line Rinse' 
Bond Assembly & Test-
Groundwater 

3 

Photoresist Etching -
Other Wastewaters — 

Outfall 009A 
Outfall 009 -

SP 

Outfall 013 

Outfall 018-

Outfall 019-

Outfall 020-

IBM COUNTRY CLUB: Outfall 004-

IBM B0ARDMAN ROAD FAC:Outfall 017-

Industrial 
Wastewater 
Treatment 
Facility 

SP 

SP 

SP 
-•— 
SP 

SP 
-•— 
SP 

-#— 
SP 
-4— 

SP 
• > Hudson River 

->• Spring Brook 

Spring Brook 

-> Spring Brook 

Spring Brook 

-> Hudson River 

Caspar Creek 

Caspar Creek 
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MONITORING. RECORDING AND REPORTING 

a) The permittee shall also reter to the General Conditions (Part II) or this permit for additional information concerning 
monitoring and reporting requirements and conditions. 

b) The monitoring information required by this permit shall be: 

• Summarized, signed and retained for a period of three years from the date of sampling for subsequent inspection 
by the Department or its designated agent. 

3 Summarized and reported by submitting completed and signed Discharge Monitoring Report forms once every 

1 month(s) to the locations specified below. Blank forms available at department offices listed below. 

The first report will be due no later than July 28 , 1985 _ 

Thereafter, reports shall be submitted no later than the 28th of the following month(s): —Monthly 

Department of Environmental Conservation Dutchess County Department of Health 
Regional Water Enginer - Region 3 22 Market Street 
21 South Putt Corners Road Poughkeepsie, New York 12601 

New Paltz, New York 12561 

Department of Environmental Conservation 
Water Division 
50 Wolf Road, 
Albany, New York 12233 

^(applicable only if checked) 

Dr. Richard Baker Chief 
Permit Administration Branch 

Planning & Management Division 
USEPA Region II, 26 Federal Plaza 

New York, New York 10278 

c) If so directed, Monthly Wastewater Treatment Plant Operator's Reports should be submitted to the Regional Engineer 
and County Health Department or County Environmental Control Agency specified above. 

d) Monitoring must be conducted according to test procedures approved under 40 CFR Part 136, unless other test 
procedures have been specified in this permit. 

e) If the permittee monitors any pollutant more frequently than required by the permit, using test procedures approved 
under 40 CFR 136 or as specified in the permit, the results of this monitoring shall be included in the calculations and 
recording of the data on the Discharge Monitoring Reports. 

0 Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mearuinless other­

wise specified in this permit. 

g) Unless otherwise specified, all information recorded on the Discharge Monitoring Repo'rt shall be based upon 
measurements and sampling carried out during the most recently completed reporting period. 

h) On or after April 1, 1984. any laboratory test or sample analysis required by this permit for which the State Commis­
sioner of Health issues certificates of approval pursuant to section five hundred two of the Pubiic health Law sha.s 
be conducted by a laboratory which has been issued a certificate of approval. Inquires regarding laborator\ 
certification should be sent to the Laboratory Certification/Quality Assurance Group. New >ork State Heaitn 
Department Center for Laboratories and Research, Division of Environmental Sciences. The Nelson A. Rockefeller 

Empire State Plaza, Albany, New York 12201. 
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Poughkeepsie, Mew York 



CHAPTER 1 

INTRODUCTION 

IBM, Poughkeepsie, has owned and operated a Country Club since the 

1940s at the location shown on Figure 1-1. This facility is about 

0.8 mile southeast of the IBM main plant, and comprises an 18-hole 

golf course, tennis and swimming facilities, a clubhouse, and sup­

porting maintenance facilities. From 1983 to 1985 the Country Club 

underwent a major renovation, including revisions to the golf 

course layout, a new clubhouse, and relocation of the maintenance 

facility; the configuration has not changed since this last renova­
tion. 

The 1983-1985 renovation included moving the B259 maintenance 

building to a new location in the southwestern portion of the Coun­

try Club (Figure 1-2). The new facility, still known as B259, has 

a septic system for sanitary wastes (SPDES No. NY-0142891). The 
old Building 259 was demolished. . • 

The new building is used to maintain golf carts and grounds-keeping 

machinery. In November 1987, in response to a request for opera­

tional changes at the building, IBM reviewed the operation, and 

discovered a floor drain connected to an oil separator, which in 
turn discharged to a dry well. 

IBM immediately reported this situation to the New York State 

Department of Environmental Conservation (NYSDEC) and began an 

investigation, which has led to the present report. The report is 
organized as follows; 

Chapter 2 presents relevant background information, 
including: 

1-1 
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CHAPTER 3 

SOURCE INVESTIGATION AND REMEDIATION 

3.1 INTRODUCTION 

This section of the report describes the initial investigations 

that identified the floor drain, the oil separator, the dry well, 

and the presence of solvent chemicals in both the dry well and the 

septic tank at B259. Figure 3-1 shows a plan of the B259 site, in­

cluding those features inside and outside the building pertinent to 

the investigation. The chronology of events and the remedial 

actions taken at each stage of the investigation are presented 

along with a description of the activities at B259 that contributed 

the solvent chemicals. The source investigation phase covers the 

period from discovery of the oil separator to initiation of the de­

tailed groundwater and soil investigation described in Chapter 4. 

Since 1978, when IBM's corporate groundwater protection plan was 

initiated at the Poughkeepsie facilities, IBM has used a Remedia­

tion Decision Process to guide its response to findings of chemi­

cals in sources and groundwater. The process is diagramed on 

Figure 3-2. This chapter covers the application of this decision 

process to the B259 maintenance shed, showing that potential 
sources of groundwater chemicals were located and removed. 

3.2 OIL SEPARATOR/DRY WELL INVESTIGATION 

In response to a request from the IBM Country Club maintenance 

group for approval to install a steam cleaning operation at B259, 

IBM environmental staff inspected the building on November 12, 

1987. During this inspection a floor drain was found, which 

drained to a tank recessed in the slab floor of the maintenance 
area. 

3-1 
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tenance area. The recessed tank contained approximately 30 gal of 

water with a floating oil layer. Immediately upon discovery of the 

floor drain and tank, B259 personnel were instructed not to perform 

any operations that could contribute flow to the floor drain. The 

contents of the tank were then pumped on November 13, 1987. Since 

the type of drain installation found at B259 was not typical of IBM 

designs and all piping was under the slab floor, the IBM personnel 

who made the discovery could not immediately determine how the sys­

tem functioned. IBM, therefore, retained an independent consultant 

[Lawler, Matusky & Skelly Engineers (LMS)] on November 13, 1987, to 

investigate the design and operation of the drain system at B259. 

The investigation undertaken by LMS included a site inspection, 

interviews with B259 operating personnel and construction contrac­

tors, a records search, and the review of drawings and permits. 

LMS began its investigation on November 16, 1987, by inspecting the 

site and interviewing B259 operating personnel. The tank was found 

to be empty at that time and remained empty through the rest of the 
investigation. 

Further inspection of the empty tank indicated that it had three 

chambers, designed to retain floatable oil in the first chamber and 

settleable material in the second, with overflow to the third cham­

ber. Since all drain piping was in or under the slab floor, the 

presence of drains or the possible points of discharge from the oil 

separator could not be determined by inspection. Interviews with 

construction contractors and review of available drawings did not 

provide sufficient information to locate drain lines from the oil 
separator. 

Discussions with operating personnel in B259 indicated that stan­

dard operating procedures were to catch oil removed from machines 

and put it in the waste accumulation drum in the bermed containment 

area. The oil initially observed in the oil separator was con-
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eluded to have resulted from oil spills or drips and floor clean­
ing. 

As a result of the above investigation, it was determined on Novem­

ber 19 that excavation was the most direct method to locate the 

drain lines. On November 20, 1987, the area adjacent to the west 

side of B259 was excavated and a single discharge connection to a 

rock-filled dry well was found (see Figure 3-1). The other exit 

lines from the oil separator were also identified, as a vent and a 

plugged pipe. There was no connection from the oil separator to 
the septic tank. 

As determined by the excavation, the dry well consisted of 3 to 5 

in. stone in a volume approximately 3 to 5 ft in depth, 10 ft in 

width, and 15 ft in length. The top of the rock was approximately 

5 ft below grade, and the 4-1n. diameter oil separator discharge 
pipe projected 5 ft into the dry well 0.5 ft below the top of the 

rock. The rock immediately in front of the discharge pipe was 

carefully removed and inspected. There was no sign of oil stain or 

other discoloration on the rocks or on the soil around the dry 

well. Clean water was run through the discharge pipe from the oil 
separator and no oil or other chemical presence was visible. 

During excavation of the dry well, water was initially encountered 

at approximately 6.5 ft below grade, or 1 ft below the discharge 

pipe. Rock removal was continued from the center of the dry well 

until soil was encountered at the bottom. After removal of the 

rock, the water in the excavation was muddy, and small areas with a 

very slight film were observed. Approximately 250 gal of water was 

pumped from the excavation to a vacuum truck. At the start of 

pumping, water flowed rapidly into the excavation from the sur­

rounding dry well rock. After removal of approximately 250 gal, 

the water level stabilized at approximately 4 ft below the dis­

charge pipe (9.5 ft below grade). After pumping, close inspection 
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of the remaining water showed small areas (2 to 3 in.2) 0f surface 

film. Samples of the standing water, including some surface film, 

were collected on Friday, November 20, 1987, for expedited analysis 

of total petroleum hydrocarbons and volatile organic compounds 
(VOCs). 

The NYSDEC regional office (Mr. Shayne Mitchell) was notified of 

the situation within hours of the excavation on November 20, 1987,* 

and was also informed that samples were collected and that'the oil 

separator discharge pipe was plugged. Mr. Mitchell indicated that 

backfilling could proceed without his inspection. The excavation 

was backfilled with gravel to avoid problems with settling and com­

paction since the excavation was immediately in front of the garage 
doors leading to the maintenance area. 

The laboratory analysis results were reported orally on Monday, 

November 23, 1987. As indicated in Table 3-1, the dry well samples 

contained 1,1,1-trichloroethane (TCA), tetrachloroethylene (PCE), 

carbon tetrachloride, acetone, toluene, and 1,1-dichloroethane 

(DCA). No petroleum hydrocarbons were detected, consistent with 

the visual observations of no stains, described above. These ana­

lytical results were the first indication of the presence of sol­

vent chemicals. The low concentrations observed indicate that the 

quantities of solvent chemical released to the dry well were small 
(not separate phase product). 

NYSDEC (Mr. Shayne Mitchell) was notified of the above results on 

November 24, 1987, and of IBM's intent to continue the investiga­

tion, including sampling the septic tank. IBM also irmiediately 

confirmed that all adjacent properties had been connected to town 
water as described in Section 2.4. 

1 s-cop 1 °I.a" """en correspondence with 
NY5DEC on the B259 investigation. 
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TABLE 3-1 

VOLATILE ORGANIC COMPOUNDS DETECTED IN B259 DRY WELL AND SEPTIC TANK fcq/1) 

DRY WELL SEPTIC TANK 

COMPOUND3 
20 NOV 1987 24 NOV 1987 25 NOV 1987 

COMPOUND3 REP-1 REP-2 SURFACE SUBSURFACE SUBSURFACE 

Carbon tetrachloride 27 27 ND ND ND 

l,l-d1chloroethane 7.5 7.5 7,000 2,600 3,300 

Methylene chloride ND ND 320 50 120 

Tetrachloroethylene 36 34 ND ND ND 

1,1,1-trlchloroethane 200 190 67,000 7,500 11,000 

Toluene 15 14 ND ND ND 

Acetone 62 ND NA NA NA 

Petroleum hydrocarbons 
(PHC) 

ND ND NA NA NA 

aAll other Method 601/602 volatile compounds were not detected. 

ND - Not detected. 
NA - Not analyzed. 

Note: Complete analytical results 1n Appendix C-4. 



3.3 SEPTIC TANK INVESTIGATION 

Based on the detection of solvent chemicals in the dry well, the 

B259 septic tank, which received drainage from a sink in the main­

tenance area as well as from bathroom drains, was sampled for VOCs 

on November 24 and 25, 1987. The results of the septic tank sam­

ples were reported within 24 hrs of sample collection. The first 

sample (November 24, 1987), shown in Table 3-1, was collected from 

the surface of the septic tank after the tank contents were mixed 

to check an area where traces of a surface film were observed. The 

second sample on November 24, 1987, and the November 25, 1987, sam­

ple, were collected from the mixed volume of the tank. The latter 

two samples are considered representative of average concentrations 

in the tank, while the surface sample indicates higher concentra­

tions in the small areas of surface film. As indicated in Table 

3-1, 1,1,1-TCA, methylene chloride, and 1,1-DCA were detected in 
the three septic tank samples. 

The contents of the septic tank were pumped on November 25, 1987, 

and the solid and liquid fractions separately disposed of at appro­

priate facilities. The effluent line from the septic tank to the 

leach field was also plugged on November 25, 1987. The tank was 

operated as a holding tank for B259 sanitary waste, with no dis­

charge to the leach field, until January 13, 1988, when the septic 

tank was replaced with a new tank. The septic tank was replaced by 

IBM to preclude any possible future release of solvent chemical 

that might desorb from the concrete tank. The original septic tank 
was disposed of at a secure landfill. 

IBM called NYSDEC on December 7, 1987, and the results of the sep­

tic tank analyses were given to Mr. Mitchell. NYSDEC was also 

informed at that time that the effluent line from the septic tank 

had been plugged and that IBM intended to initiate drilling of 
monitoring wells. 
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3.4 GASOLINE FILL AREA 

During the preliminary investigation at B259 a small area of 

stained gravel (4 ft2) was observed in the vicinity of a gasoline 

fill pump at the northwest corner of B259. A 5 x 5 ft area was 

excavated to a depth of 1.5 ft on November 20, 1987. The excava­

tion included approximately 6 in. of gravel and 1 ft of soil. 

There was no observable staining in the soil below the gravel. The 

excavated material was drummed for disposal and clean gravel was 

used to backfill. The gasoline fill area was also included in the 
groundwater and soil investigation program (Chapter 4). 

3.5 SOLVENT CHEMICAL SOURCE INVESTIGATION 

Review of the results from the dry well indicated that no petroleum 
hydrocarbons were detected, indicating that Solvent K, a petroleum 

distillate in use at B259, had not been released to the dry well. 

Further investigation revealed the periodic use of aerosol cans of 

commercially available engine cleaners by contractor maintenance 

personnel at B259. The cleaners were used to remove oil and grease 

from grounds-keeping equipment before maintenance was performed. 

Typically, the cleaners would be applied to a machine directly from 

the aerosol can, allowed to soak for a period, and then rinsed off 

with a hose. The rinse water containing the oil and grease and 
residual solvents was washed into the floor drain and to the oil 
separator. 

The types of cleaners used are available over the counter for home 

use and contain the solvent chemicals found in both the dry well 

and the septic tank. The method of use described above, applica­

tion followed by water rinse, is consistent with the instructions 

on the labels of these products. This procedure obviously can 

result in the discharge of small quantities of the unvolati1ized 

solvents and oil and grease with the rinse water. The design of 
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the oil separator and the septic tank would provide some removal of 

chemicals by volatilization from the surface and solids removal 

Both devices prevent discharge of surface water from the first 
chamber and provide solids retention. 

3.6 ADMINISTRATIVE ACTION 

Equipment maintenance activities at B259 were iimiediateiy suspended 

when the solvent chemical were detected in the dry well. Major 

maintenance activities will be done off-site in the future. No 

solvent cleaning will be performed at B259. Minor maintenance (oil 

changes, mechanical adjustments) will continue to be performed, but 

wastes will continue to be contained for off-site disposal at 

appropriate facilities. The sink in the maintenance area was 

removed so that only the bathroom facilities drain to the septic 
f a nly • 
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CHAPTER 4 

DETAILED 1987-1988 INVFSTTCATTng 

The purpose of this chapter is to present the results of the sub-

efface investigation at the Country Cub maintenance building. 

The eva uat,on included a systematic analysis of the geology 
ydrogeology, and the hydrogeochemistry of the site as well as an 

assessment of the impact of chmnica, releases on the environl" 

. P ea,th" Th1s '""Stigation and analysis led to conclu­
sions regarding potential impact and reconriendations regarding 

future groundwater quality monitoring at the site. The chapter iI 
organ,ted into three sections: Geology, Hydrogeology. and Hydro-

geochemistry. The impact assessment, conclusions, and recomnenda-
are ChaPtOT5 5. 6, and 7, respectively. 

The methods used in the drilling program, the horizontal and verti-

controls on the monitoring borings, and the boring logs are all 
in Appendix A. 

4.1 GEOLOGY 

The drilling program at the Country Cub maintenance building 

(Figure 4-1) indicated the presence of three unconsolidated units 

overlying do,ostone bedrock belonging to the Cambrian Wappinger 

Group. The site stratigraphy is graphically represented in cross 
sections A-A' and B-B' (Figures 4-2 and 4-3, respectively). 
1  ftraf  i A - c  . . J  * The 

The 

• i ve ly i, 
locations of these cross sections are shown on Figure 4-1 

uppermost unconsolidated unit is a stee, gray, massive to slight! 

interbedded, clayey silt. The unit ranges in thickness at the sit! 

from 0 to approximately 60 ft. The clayey s„t grades into a sand, 

silt ranging ,n thickness from 1.5 ft at boring CC-106T to 38 ft al 

boring CC-110T where clayey silt 1s completely absent. These silt 

deposits are interpreted to be glacial lacustrine sediments 
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Beneath these silt units and overlying the bedrock is a gray-brown 

sand and gravel unit interpreted to be a glacial outwash deposit. 

T h e  u n i t  r a n g e s  i n  t h i c k n e s s  f r o m  a p p r o x i m a t e l y  8  t o  3 2  f t ;  a  

thickness contour map of the unit shows that the thickness of the 

sand and gravel unit is greatest beneath the maintenance building 
decreasing to the east,  north, and west (Figure 4-4) .  

The bedrock at the site was encountered at varying depths, ranging 

from approximately 44 to 70 ft. A bedrock elevation contour map is 

Shown in Figure 4-5. The bedrock at the site is generally highly 

fractured with well-developed solution cavities. The dolostone is 

blackish-gray in color, fine-grained, and' contains many fractures 

4.2 HYDROGEOLOGY 

The hydrogeology of the IBM Poughkeepsie Couhtry Club maintenance 

building site is dominated by three principal subdivisions of the 

flow system: a low permeability, variable-gradient component asso­

ciated with the unconsolidated silts; a low-to-med1um permeability 

low-gradient component associated with the sand and gravel- and a 

medium permeability, low-gradient component associated with the 

dolostone bedrock underlying the site. These three subdivisions 

correspond to the shallow silty unit, the intermediate sand and 
gravel unit, and the deeper bedrock unit, respectively. 

Permeability tests (rising and falling head tests; see Appendix A) 

performed in on-site monitoring wells, screened in the unconsoli-
, dated silts, revealed permeability values ranging from 0.003 to 0 1 

ft/day (1E-6 to 4E-5 cm/sec). Those tests performed in on-site 

1 monitoring wells screened in the sand and gravel revealed permea­

bility values ranging from 0.1 to 5 ft/day (3E-5 to 2E-3 cm/sec). 
A l ist  of permeabi l i t ies can be found in Table 4-1.  
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Table 4-1 

PERMEABILITY VALUES FOR SELECTED WELLS 

WELLS COMPLETED IN THE SHALLOW SILTY UNIT 

RISING HEAD TEST 
FALLING HEAD TEST 

WELL K(cm/sec) K(ft/day) K(cm/sec) K(ft/day) 

101S * • 
2E-6 0.006 

102S 4E-5 0.1 • * 

106S 1E-5 0.03 2E-6 0.006 

107S 1E-6 0.003 • • 

108S 4E-5 0.1 • * 

109S 3E-5 0.1 » • 

WELLS COMPLETED IN THE SAND AND GRAVEL UNIT 

RISING H EAD TEST FALLING HEAD TEST 

WELL K(cm/sec) K(ft/day) K(cm/sec) | K(ft/day) 

101T • • 
3E-5 0.1 

102T 8E-5 0.2 7E-6 0.02 

105T 8E-4 2 6E-4 2 

106T 3E-3 9 1E-3 3 

107T • * 

3E-5 0.1 

108T • # 

1E-4 0.3 

* No test data 



The site topography is the most obvious influence on the recharge 

and discharge of the shallow silt unit. The difference in head 

potential between wells CC-101S and CC-109S is related to the sur­

face elevations of the well locations (refer to Figure 4-2). 

In the area of wells CC-101S and CC-101T, where the upper silt unit 

has a high clay content, the saturated zone in the silt is perched 

above an unsaturated zone in the underlying sand and gravel. Where 

the unsaturated zone in the upper portion of the sand and gravel 

does not occur (e.g., CC-102S and CC-109S), there is still a strong 

vertical gradient between the two units. In areas where the sand 

content of the silt unit appears to be greater than the clay con­

tent (e.g., CC-110T and CC-105T), recharge to the silt unit is 

transmitted more readily to the underlying sand and gravel. Thus, 

monitoring well CC-105SA is dry, and the shallow silt layer at 

CC-110T, which showed no indications of shallow saturation during 
drilling, did not have a shallow screenable unit. 

Finally, the thickness of the clayey silt unit increases signifi­

cantly from CC-101T toward CC-109T. Where this unit is thicker, 

the vertical drainage into the sand and gravel unit will be more 

restricted. This will tend to sustain higher head potential in the 
shallow unit. 

4.2.2 Groundwater Flow Systems 

The principal groundwater flow direction in the clayey silt is 

downward into the sand and gravel. In the eastern portion of the 

area studied there is a minor component of groundwater movement 

toward Casper Creek. Within the sand and gravel the principal 

groundwater component is toward Casper Creek. Within the bedrock 

unit the principal groundwater flow is southeast toward Casper 

Creek. Generally, in the western portion of the site, the unit is 

sandier, the surface elevation is higher, and, where present, the 

4-4 



clayey silt is thinner than it is in the eastern portion of the 

area studied. Therefore, although there is some development of 

shallow, perched saturation where the clayey silt is present 

(CC-101S), the tendency for vertical leakage downward is greater in 
the western portion of the site. 

In the eastern portion of the area studied, behind the maintenance 

b u i l d i n g ,  t h e  t o p o g r a p h y  i s  l o w e r ,  t h e  c l a y  c o n t e n t  o f  t h e  s i l t  i s  

r e l a t i v e l y  h i g h ,  a n d  t h e  c l a y e y  s i l t  i s  t h i c k e s t .  T h e r e f o r e ,  a l ­

though there is still a vertical downward gradient between the 

clayey silt and the sand and gravel, there is also a tendency 

toward horizontal flow. This is especially apparent in the low 

area to the east of the septic leach field where shallow ground­

water discharges as diffuse seepage to the surface around 
monitoring well CC-104S. 

Groundwater flow in the sand and gravel unit also has both horizon­

tal and vertical components. The horizontal component is to the 

east and southeast toward Casper Creek (refer to Figure 4-7). The 

vertical component is variable, depending on the relative head 

values in the sand and gravel and the underlying bedrock. 

The head potential in the sand and gravel unit is slightly higher 

than that in the rock (CC-110T vs CC-110R) in the western portion 
of the area studied. Therefore, in this area, there is groundwater 
movement from the sand and gravel into the bedrock. 

In the eastern portion of the area studied, the head potential in 

bedrock well CC-109R varies in a manner that at times results in 

vertical groundwater movement from the sand and gravel into the 

rock; at other times it results in groundwater movement from the 

rock upward into the sand and gravel. The flow of groundwater from 

bedrock into the sand and gravel appears to be the dominant condi­

tion (refer to Figure 4-2). 
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Shown in the county hst and Show m oarentheses th* system number, county and page n 
Conversely. when a county contains sourceisi which supply community water systems tocat 
Outside the county, the name o' the System is also Shown m thai county's list ol somces 

Oata compiled m tins Anas is based mi location ni curnmum; 
hi I 979, to every county health mm .n die State try technic. 

Water Supply Protection The; data was updated m 1982 
Health's SAF W AIER computer inventory .mo through Iimkp 
Water Supply Protection wishes to acknowledge die lollm 
the Adas possible' 

To die United States Environmental P-uP-cpum Ag-mi ;.,i 
Underground Injection Cont'ul Program 

Bureau nl Public 
: Department of 
Run'.Ill nl Public 

To the Cartography Seen.; 
die talent, time and etlon i 

>1 THE NE W Y I)I K SI. 
performing die nee-: 

To the engineers and technicians of trie Bureju ot Puptn: 
York State Oepa timer it ot Health tor the painstaking win k n 
checking it, and for leading this project through tu compie 
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DUTCHESS COUNTY , 

10 NO COMMUNITY WATER SYSTEM 

Municipal Ctmmunity 

POPULATION SOURCE 

. Illllll 
I HI Ml 1 

'• Heokma n ' mm I i y ( loll. 

7 B r inkerho l l  Wa in  Company .  
A  Central w.ippinger improvement AM; 
9  l l f r r l i n l i l  f  s  (  »  t  r *  * .  wa te r  D is t r i c t .  

HI  Dogwood Kno l l s  
I I  Dr ive r  f I  »  i i n  W,1  (  i '  1  Company .  
I?  Dover  R idge  t  S  t  »  C • -  S  
I )  Dutchess  I  vu i«  inc .  
H i  f i t hk i l l  V i l l age  
I  "> I  I  ee  twoor t  Mar io  r  wa t e '  D is t r i c t .  
16  C iandv iew Water  D is t r i c t  
17  Green f ie ld  Water  D is t r i c t .  .  .  .  

•  10  C. r  ( rnan i i l i iw  Park  Water  Company ,  
19  i ta rbo i i rd  H i l l s  wate r  company  i nc .  
20  t lopaqar r t .  i n r  
? i  Hopewe l l  Serv ices  inc  
22  Hyde  Park  r< re  A Water  D is t r i c t ,  
23  Kens ing ton  Park  Wate r  Company ,  
29  l a  C ie r igc  C lub  (s ta tes  
75  l i t t l e  Sw i  1 / e  1  1  and  Wa in  Company  
26  M i  I  Ib r00k  V i l l age ,  
? I M i l l e r  inn  v  i I  Iaqr  
26  Meson  Kno i l s  Water  O .s inc t  .  

EMhMl iUk f l i  MHI  I  I  

) l l ( i .  
.  . 920 .  
.  JSDD.  

.  18(111 .  
9<) l l  

. 600. 

. 1600. 
. 60. 

.  (00  

.6000. 

.  850 .  

. (60. 
1250 .  . J 50 . 

.  900 .  
2/5 

.  900  .  
'1 Ollll. 

65 

I60O.  
.250 .  

• 1Q HiMinitra uui riin«, 
51 Wi l l ow I  ate  Water  Company  

175 .  

.We I  1s  

.we  11s  

.Wei it' 

.we  11 *  

.we  11  •  

.  we  M t  

.WE 11s  

.we l l t  

Crnm I  1 bow Creek .  We I  I t  

e  1 I  
(1n f111ra t ion  Ca l ie ry )  

10  Pawl ing  V i l l age  ~?Of )0 .  
11  P ine  P la ins  wate r  Company  I06O.  
12  P inewood Kno l l s  .265  
11  Pmig l i keeps  1 e  C i t y  IOOOI I .  
]< i  Quaker  H i l l  ( s ta tes  Water  D is t r i c t .  .  929 .  
15  Red Hook  V i l l age  2000 .  
)6  Revere  Park  wa te i  Company  560 .  
17  RMnebeck  v i l l age  9200 .  
18  Rock ingham la res  1000 .  
19  Rofceby  Homes,  Inc  tSb !  
90  Schre iber  wa te r  works  no !  
91  Shoreheven  C .v ic  Assoc ia t ion  300 .  
9?  Sou th  Cross  Road Water  Company  Inc .  .  572 .  
91  S tea tsburgh  wate r  Company  1072 .  
99  lacon ic  Es ta tes  185 .  
95 I m 11 Ireet 2511. 
96  l l t osv i l l e  Water  D is t r i c t  700 .  
9  7 I  i  vo l  I  V i  I  lege  ;13 ,  
98  Va l ley  Da le 'Wate r  Company  380 .  
99  wepp inger  Park  Homes 900  

.we  1 l  s  

.Wel1s 

.We 1 11  
• •  

.Pawl ing  Reservo i r .  We i l s  

.we  11  j  

.  IIi k I son  R •  ve  > 

.WE I I S 

.WEI1s  

.  We 111  

.Hudson  R ive r  

.  We 11  s  

.we  111  

.we 11s 
wells 

.We111 I  1nf111  ra t  ion  Ca11ery )  

.Indian Kill Reservoir, wells 

.  w« 11  •  

.wem 

.we 11s 

.WE 11s 

.we 11s „ 
. we 1 1  s 

.we  11  s  
62  Windermere  1 

Nen Municipal Community 

61  Ange ls  (>a i  In r  Park .  90. . .wr I  1s  
59  a rbor  Arms Apar tments  5U.  .We l l s  
55  Aryans  Mob i le  Cour t  #1 .  72 .  ,  .we l l s  
56  Sard  Co l lege  HA. .  Sawk ln  
57  Oeckwi th  T ra i le r  Park  26 .  .  .we l l s  
5R 6G8 Mob i le  Home Park  i j ;  .  !  we •  11  
59  S i rchwood Mob i le  Home Park  t i 2 .  .We l l s  
60  Brooks  Mob i le  Home Park  25 .  .We l l s  
61 Cannons  t ra i l e r  Park  16  .we l l s  

-62  Cante rbury  Garden  Apar tments  61m. we l l s  
61  Coder  Ho Mow Mob i le  Home Park  90. .we l l s  
69  Cedar  l ane  Mob i le  Hume Park  §?  28 .  .  .we l l s  
66  Char lo t te  d rove  Mob i le  t ra i l e r  Park .  .110 .  We I  Is  
66  Chateau  Hyde  Park  Home (o r  Adu l t s .  .  .120 .  .  .We l l s  
6  '  c i te  1  sea  R •  dge  Apa  r  tment  s  IROD.  we I  1 % 
68  C love  Branch  Apar tments  19 .  .We l l s  
69  Co lon ia l  Map les  t ra i l e r  Park  30 .We l l s  
70  Cooper  Road  t ra i l e r  Park  35. .We l l s  
I t  Cove  V iew Apar tments  q® We l l s  
72  Dey  top  V i l l age  !  70 .  !we l t s  
71  Outch  Garden  Apar tments  950 .  .  .We l l s  
79  Ou tchess  T ra i le r  Park  30 .  .  .We i l s  
75  l as t  Mounta in  t ra i l e r  Park  ?# .  .  .we l l s  
76  f l eanor  Rooseve l t  200 .  .We l l s  
77  T l l i o t t  Apar tments  36 ,  .  .we l l s  
f f l  (  n n  i  s  M o b  i  I  e  l l n m e  I ' . i r k  9 2  w c  I  |  k  79 (e l le r  t ra i l e r  Cour t  60 .  .  .We l l s  

•  •  IU1  l i e ld f .de  Ana,  .men  SO Wa. l t .  
81  f i shk i l l  Park  Apar tments  . . . . .  . .We l l s  
(12  I ran ian ;  v . l i as  50 .  .  .We l l s  

81I EMM'lh:j|l!Si|f,!u„,ii i.ci.d '.'.'iii: : .H8U?V„. 
86 Gr  een  Meadow Mat te r  Cour t  l . ' i  .  we I  I  s 
06  Greer  Schoo l  J i iO .  ,  .We l l s  
8  7 l l a  r  I  em Va I  ley  Psyrh i  a  |  r  i c  Cente  r  . . .  I  200 .  .  .  Swamp H .  
08  l i e  v i  l and  Apar i iee r i t s  IDO.  .  .We l l s  
89  l l a  v • I  and Mnh •  1  e  l l omi -  Pa  r  k  11  qg  wo I  I  t  
90  l l a  v i  l and  Mob i le  Hoaw Park  #2  29 .  .We l l s  

POPULATION SOURCE 

.  196 .  
.  .  26  .  

2MI ID .  
'ROD.  

.WeI  I s  

.We I  Is  

10 NO COMMUNITY WATER SYSTEM 

Nea Muaicipal Community 

91  H i  Vu  
92 Hickory  H i l l  Mob i le  Hume Pa ik . '  .  
9 )  H idden  Ho l low Apar tments .  
99  H idden  Va l ley  Mob i le  Cour t .  
95  H igh  Meadows Park  inc  
96  Hof fman t ra i l e r  Park  
97  Hudson  R ive r  Psych ia t r i c  Cen te r .  
9 f l  Hudson  v iew wate r  works  
99  Hyde  Park  Mob i le  Manor  ( s ta tes .  

I  HO l l yde  Park  te r race  Apar tments .  .  
101  Ken t  Ho l low Apar tments  
102  Kommel  t ra i l e r  Park  
101  lake  C l l i s  Mob i le  Home Park .  .  
109  l ake  Lodges  Apar tments  
105  take  Wal ton  Park  
106  takev iew Mob i le  Home Park .  .  
107  lamp l igh t  Cour t  Mob i le  Es ta tes .  
108  ledges  Apar tments  

- t« fc'itiiyaitiimum"—-
l»B;'hMllLiriill[,t?f!l'.v • . 
113 Haynards  Mob i le  Manor  
119  McCar tha 's  T ra i le r  Park  
115  Mob i le  Home Cardons  
116  Montc la i r  tovnhouse  Apar tments .  .  
117  Mounta in  V iew Mob i le  ( . s te les  

• ih l»hhh'mwi»8['hbhi"lliu")i|ll!r'! tt! . bail 
120 Ode l i t  t ra i l e r  Perk .  .  

is] wupuiiiiiur!1... 

im. . a;m 

123 Parkway  Apar tments .  
129  Par t r idge  H i l l  Apar tments  
125  Ph i l l i ps  t ra i l e r  Park  
126  P ine  Crove  Mob i le  Home Perk .  .  .  .  
127  Powe l l  Roed  Mob i le  Perk  
126  Ramsey 's  T ra i le r  Perk  
129  Red Church  T ra i le r  Perk  
110  Nh inebeck  Coun t ry  v i l l age  
1ST Rh lnebeck  Mob i le  Cour t  
132  Rober ts  Runn ing  Creek  T ra i le r  Park .  
133  Rou te  82  T ra i le r  Perk  
139  Roya l  Cres t  Apar tments  
135  Sebo  T ra i le r  Park  
136  Se i th  Mob i le  Home Park  

.  1O0.  
120. 
.88 .  

hi m«i§ owned. Home Perl 
139 Shady  Acres  T ra i le r  Park .  
190  Shady  Homes T ra i le r  Park .  .  .  
191  Shady  t sne  T ra i le r  Park .  .  .  .  
192  S impson  Mob i le  Home S i te .  .  .  
193  Spr ingh i l i  Mob i le  Home Park .  .  
199  Sunse t  (a rms Mob i le  Home Park .  
195  Sunse t  Kno  Ms  
196  lacon ic  Moto r  lodge  
19  7  t a l l y  11 n  Mob i le  ( s  

188 Hi 
150 Un i f i ca t ion  theo log ica l  Church .  
151  va l  K i l l  Park  l as t  
152  Va l ley  fo rge  Mob i le  Home Park .  .  
153  ven tu re  take  es ta tes  

jj; r.rh 156 Wassa ic  Deve lopmenta l  Cen te r . .  
157  Wi l l ow t ree  Park  
158  Wingda le  v i l l age  Park  
159  Woodcrea t  Manor  Adu l t  Home.  .  .  
160  Wnodf ie ld  Apar tments .  . . . . . .  

. W e l l s  

.WO I  IS 

.we  I I s  

.WCIIS 

.We 11s  

.WellS 

.  wo  11 s  

.We 11S 

.we  1 1  s  

.we 1 IS 

.we 11S 

.we 11S 

.we  11s  

.we  11s  

.WO I  IS  

.wc I Is  

.we  11s  

.we  11  s  

.We 11s  

. We M s 

.  wc-1  1  s  

•ib. . .eiu 
.we  11s  
.we  11s  
.  we M s  

rwtt 
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PUTNAM COUNTY 

10 NO COMMUNITY WATER SYSTEM 

Municipal Community 

POPULATION SOURCE 

•  '  '  I  Ic?  •  g l> t  s  .  
e  r  V  1  I  I  age  

Wa1er  H is t i  
Wa t Cr DISK 

Hi  
: t  #1 .  
c t  #1-

f la tdw i r i  Wate r  Company .  
Carme i  Wate r  D is t r i c t  #6-

Ma p  11-  l e r  race  
Camel  wa te r  D is t r i c t  #6-

Shc  M Va11ey  
Carme l  wa te r  D is t r i c t  11  -

tomahawk Greek  
Gha t ran  H i  r ige  
Go ld  Spr ings  V i l l age ,  
Ct i  I  0"  i  a  I  D r  i vc  
Count  r  y  Hj M I  s ta tes .  .  .  .  
Crescen t  KOAi l  Wate r  Supp ly  
f i r s t  Brews te r  Corpora t ion .  
I  I  o  ra r lan  1  edge  
lo res t  Park  Homes . . . .  

Car r1snn  wate r  Supp ly .  
Cen t  qe  w. t  1  s i  
G l t . -nmar  Car r ions  
Greymoor  V1  1 I  age  . . . .  
Gypsy  Ha i l  C lub .  .  .  .  
H i l l  sda  l e  I  Mates  
Indian iii 1 1 
I vy  H i l l  wa te r  Supp ly .  .  
Ken t  wa te r  D is t r i c t  .  .  
l ake  v iew Park  
l ees ide  Es ta tes  
London  Br idge  wate r  works .  .  
Hahopac  H i l l s  
Hahopac  Lake  Shore  ( s ta tes .  
Hahopac  R idge  Water  Supp ly .  
Mahopar  Wate r  Company .  .  .  
M i l l  Pond  Wate r  Supp ly .  .  .  
Mew vo rk  C i t y  -  Aqueduc t  

Sys tem (page  (6 )  

. 2211. .  .we  1 1  
i nn .  .  .we  11  

.  29» i .  . .  .We 1 1  

.  29 i ) .  .  Wi ;  1  1  
lOO .We M 

.  9 (10 .  
. 266. 
.288 .  
. 990. 

. .80. 

. 1600. 
. 6111). 

.we  11s  

.we  11s .  Wc11 (  I n f1  
take  Hahopac  
We M s  

. l ake  Mahopar  

.we  1  I s  

.we  11s  

IHu)  H iOOk,  I  H S I  I I1  an  
( I .  auch  Rese t  vo  1 .  s  { • :  
Sys tem) ;  Boyd  Gurne t  
unsa fe  dam) .  Cru t ru i  
wes t  Hr  anc i t  Rese t  vo  < 
and  De laware  Aqueduc  

iiml H.dil 11: 
(  1111  Aqueduc t  

1  iC ro tOn 
Sys t  ems )  

• l ey  (s ta tes .  

Wr  Idwood Humes.  
Wood H i  I  
York VIE\ 

Nen Municipal Community 
6  1  H i  I-VM I-I WIIUIIS I j i i n lnmin inm.  , ' u i .  l ye  1 I  \  
69  Capuch in  I  heu  I  r ig  1  < ; , i  I  Seminary .  1 . ' , ,  I t eser  .  
66  Carpen te r  Ma i le r  Park  HA We l l - .  
56  Casa  " i - i  Res t  Hume Jn .  wn ih  
5 /  C lear ing  in  the  Woods .  . . .  162.  .We l l s  
68  C111 ( I  Spr  •  n<)  1  r  a  •  1  e  c  Gnu 1 1  .  16 .  we  1 1  \  
69  l l i - k  Apa I  I  mer i t  S .  . . .  98.  .  .We l l s  
66  lO i r -M Haven  Apa r  tmen t  s  .  .  9 l l ( l .  .  We l l s  
61  Harmony  T ra i le r  Park  na.  .We l l s  
62  Ho l l y  S t ream Condomin ium 

Apar tments  .  we i i s  
61  Kent  A lmr tmcn ts  ' ,6 .  .  We l l s  
69  Ken t  Nurs ing  Home J65 .  .we l l s  
65  Kno l l s  t ra i l e r  Cour t  ha.  .  We l l s  
66  I  ud i  ng tonv  1 I  le  Apar tments  no .  .  .we l l s  
67  Ma I  co  I«  Gordon  Schoo l  91 .  ,  .  We M s  
68  Meadow k Mob i le  Home Cour t .  .H i .  .  .  We M  s  
69  M idd le  I I  ranch  Apa r  tme i i  i s  91 .  we I I  s  
7(1 Pa  11 e  unn  Ma i le r  Park  H11 !  We M  S 
7  1  I'JIIPI Mm V 1 I I age  Cor  i i l nm •  n  •  u rns  .  I  '7  /  .  We I  I s  
72  Pos t  fh iad  Mob i le  home Park  NA.  We l l s  
71  I ' n in . im Commun i ty  Hosp i ta l .  . . . .  Ml ,  .We i l s  
79  S t  Bas i l  Academy.  . . .  mi  .  . Ind ian  
79  M l l y  lus te r  Apa r  1  mec i l  • ;  | ( , .  .  .We i l s  
76  V is ta  on  the  lake  Co i idnn i  i n  rums .  .  .  .  9H2.  .  .We i l s  
77  Wa l te r  Mov ing  Home 25 .  we 1  1  s  
78  Wo i i . l u l i r i  IIIVII l l nuse  Apa i imnnts .  .  , ISM, .We l l s  
79  Wnodc ies t  Apar tments .  91111 We M  s  
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yie lds have been reported is  3 9Pm (gal lons Per minute)  wi th a range f rom 
1 to  k  gpm. The y ie lds of  most  wel ls  that  draw f rom t i l l  are not  known, 
because pumps are operated for  only short  per iods and draw largely f rom 
water  s tored in  the wel l .  In  general ,  wel ls  tapping t i l l  may be expected 
to y ie ld only a few hundred gal lons a day.  

The permeabi l i ty  of  t i l l  is  very low, and hence the movement o f  ground 
water  in to and through the deposi t  is  extremely s low. As a resul t ,  most  o f  
the precip i tat ion on areas under la in by t i l l  e i ther  runs of f  on the sur face 
or  is  intercepted by p lants to sat is fy  t ranspirat ion needs before i t  can 
reach the water  table.  Most  wel ls  drawing water  f rom t i l l  are dug only a 
few feet  below the water  table.  Thus,  dur ing dry per iods many of  these 
wel ls  e i ther  "go dry"  or  fa i l  to y ie ld the required quant i ty  of  water .  
Most  wel ls  in  Dutchess County reported to have been inadequate one or  more 
t imes s ince construct ion,  or  to have fa i led complete ly ,  are dug wel ls  
tapping g lac ia l  t i l l .  Many of  these wel ls  are on h i l ls ,  and the fa i lures 
are largely due to seasonal  decl ine of  the water  table.  

Deposi  ts  in  Val leys 

The th ickest  unconsol idated deposi ts  in  Dutchess County occur in  
val leys and other  lowland areas.  These deposi ts  cons i ts  of  ( l )  t i l l ,  
(2)  f ine-grained st rat i f ied deposi ts  of  s i l t  and c lay,  and (3)  coarse­
grained s t rat i f ied deposi ts  of  sand and gravel .  Plate 3 is  a map of  the 
county showing the pr inc ipal  unconsol idated deposi t  in  each area.  Areas 
shown as under la in by t i l l  general ly  do not  conta in any other  unconsol idat t  
deposi t .  T i l l  in  many of  the val ley areas under l ies low i r regular ly  shapec 
h i l ls  that  are surrounded by s t rat i f ied deposi ts .  In  other  areas,  as at  
Pawl ing in  the southeast  corner of  the county,  the t i l l  extends f rom the 
uplands across the lowlands as a re lat ive ly cont inuous sheet .  T i l l  in  the 
lowlands is  general ly  th icker  than in  the uplands.  I ts  average th ickness 
is  probably between 25 and 50 feet ,  though the actual  th ickness in  some 
areas exceeds 100 feet .  The water-bear ing character is t ics of  the t i l l  are 
s imi lar  to those of  the t i l l  in  the uplands.  

The f ine-grained st rat i f ied deposi ts  are widely d is t r ibuted throughou 
most  va l ley areas.  Those areas in  which the unconsol idated deposi ts  consi '  
ent i re ly  or  a lmost  ent i re ly  of  c lay and s i l t  are shown on p late 3.  However 
f ine-grained s t rat i f ied deposi ts  are present  a lso in  many of  the areas sho 
on the map to be under la in by sand and gravel .  In  these areas the c lay an 
s i l t  may e i ther  over l ie ,  be interbedded wi th,  or  under l ie  the sand and gra 
Plate 3 shows that  most  o f  the areas in  which c lay and s i l t  is  the pr inc ip 
unconsol idated deposi t  are in  the western par t  of  the county,  e i ther  
adjacent  to or  near the Hudson River .  These deposi ts  are general ly  less 
than 50 feet  th ick,  a l though they are as much as 125 feet  th ick in  the are 
border ing the Hudson River  south of  Rhinebeck.  
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In  v iew of  the extremely low permeabi l i ty  of  the c lay and s i l t ,  the 
deposi t  w i l l  not  y ie l^d water  in  usable quant i t ies to wel ls  and spr ings.  
In those areas in  which c lay and s i l t  is  the only or  the pr inc ipal  uncon­
sol idated deposi t ,  ground-water  suppl ies can be obta ined only f rom the 
under ly ing bedrock.  Al though c lay and s i l t  is  not  important  as a source 
of  water ,  i t  exerts considerable in f luence on the occurrence of  water .  
On the terraces adjacent  to the Hudson River  in  the nor thwestern par t  of  
the county the c lay and s i l t  retards or  prevents recharge to the under­
ly ing bedrock.  Conversely,  in  the lower par ts  of  many of  the val leys the 
c lay and s i l t  retards upward leakage of  water  f rom the under ly ing beds of  
sand and gravel  and bedrock.  In  these areas the water  in  the sand and 
gravel  and in  the bedrock occurs under ar tes ian condi t ions,  and in  a few 
p laces is  under suf f ic ient  pressure to f low at  the land sur face.  

The sand and gravel  is  the most  product ive water-bear ing deposi t  in  
the county.  Plate 3 shows that  th is  mater ia l  under l ies most  o f  the lower 
par t  of  the main val leys and many of  the larger  t r ibutary val leys.  The 
sand and gravel  appears to have been la id down by swi f t - f lowing streams 
of  g lac ia l  mel t  water  which were heavi ly  laden wi th rock debr is  der ived 
f rom the mel t ing ice.  As both the character  and the amount o f  rock debr is  
carr ied by the st reams var ied considerably f rom t ime to t ime,  the th ickness,  
character ,  and extent  of  the sand and gravel  deposi ts  vary considerably 
wi th in re lat ive ly short  d is tances.  The beds of  sand and gravel  are assoc­
iated wi th beds of  s i l t  and c lay almost  everywhere.  In  some areas wel ls  
penetrate as many as two or  three d is t inct  layers of  sand and gravel ,  
which are interbedded wi th layers of  s i l t  and c lay.  The layers of  sand 
and gravel  are general ly  less than 25 feet  th ick,  a l though in  some areas 
they are as much as 50 feet  th ick.  

Deposi ts  of  sand and gravel  are ut i l ized extensively as a source of  
water  supply.  In  these deposi ts  smal1-diameter  dr iven wel ls  wi th screened 
dr ive points wi l l  general ly  y ie ld water  in  suf f ic ient  quant i ty  for  domest ic ,  
farm, and smal l  commercia l  needs.  The moderate to large quant i t ies of  water  
needed by munic ipal i t ies and industr ies can general ly  be obta ined f rom 
large-diameter  dr i l led wel ls .  According to the quant i ty  of  water  required 
and the character of the deposit, such wells may be either screened or 
f in ished wi th open-end casings.  A compar ison of  the y ie ld of  screened and 
unscreened wel ls  is  shown in  table 5.  The y ie ld of  unscreened wel ls  for  
which records were col lected ranged f rom 3 to 200 gpm and averaged 38 gpm. 
The y ie ld of  screened wel ls  ranged f rom 20 to 800 gpm and averaged 318 gpm. 

The th ickest  sect ion o f  unconsol idated deposi ts  in  the county  under­
l ies  the present  channel  o f  the Hudson River .  These deposi ts  range in  
character  f rom c lay and s i l t  to  gravel  and boulders .  Berkey and Rice (1921,  
P ' •  ^7a)  ind icate that  more than 100 feet  o f  sand under l ies  the r iver  in  
the southeastern par t  o f  the county ,  about  0 .1  mi le  nor th  o f  the Putnam 
County  l ine.  The sand under l ies  about  100 feet  o f  s i l t  and c lay and is  
under la in  in  turn by c lay and by gravel ,  cobbles,  and boulders .  The sand 
' s  n o t  c o n t i n u o u s  a c r o s s  t h e  r i v e r  b u t  l e n s e s  o u t  l a t e r a l l y .  I t  a l s o  



M A P  O F  D U T C H E S S  C O U N T Y ,  N E W  Y O R K  V  ; f  

SHOWING PRINCIPAL UNCONSOL DATED DEPOSITS 

Sand and grovel  
Pr incipal ly strot l f led deposi ts ia l« l  down in lowlond areas by glacial  melt  waters.  Yields 

moderat .'  to  large suppl ies of  wofer.  

Locustr ine deposi ts 
Flne-gratned strat i f ied deposi ts ic id down In giociol  lakes. Yields l i t t le or no wofer.  

General ly oc ts  as o conf in ing bed vhere under la in by permeable deposi ts.  

S C A L E  

Ti l l  
Chief ly unstrot i f ied mixture of  c l  iy ,  tond,grovel ,  and boulders.  Widespread on steep 

slopes and h i l l tops.  Yields smal l  suppl ies of  wofer to large—diameter dug wel le.  
4 mi le  





l ab le  I I . - .Records  o f  i t l t c i tdw lh  In  Dutchess  County  (Con t inued)  

A11  i t ude  Oepth  Wate r  l eve l  
above  be low Oepth  be low Y ie ld  

Owna r  sea  Type  1  and  to  lend  Method  (ga l  Ions  
We l l  o r  l eve l  o f  su r faca  D iamete r  bedrock  Wate r -bear ing  su r face  o f  per  

number  Lo<"  a  t  i  on  occupan t  ( fee t )  *s l  1  ( f e e t )  ( Inches)  ( fee t )  fo rMt lon  ( f t f i l )  n r t  a lnu ta )  " I t  

Du 56  13* .  2 .ON,  1  .9w J  .  Cunn i  ngham 600  Or  1  75  6  2  Hudson  R ive r  fo rMt lon  10  Suc t ion  9  Do*  Y ie ld  2  gp*  when we l l  was  90  f t  deap .  

0u  5  7  13* .  I . JN.  1  .  iw  Ceorge  Oagenhard t  660  Or  1  109  6  20  do .  18  - - 8  Do*  Y ie ld  2  gpn  whan wa l l  was  20  f t  daap .  (a ) .  

0u  58  13* .  I .3N,  0 .  2W 6 .  Po l  1ns  380  Or  1  150  6  25  do .  20  Suc t ion  3  Far *  

0u  59  13* .  0 . IS .  7 .8W Hrs .  Caha l1  an  290 .  Or  1  80  6  - - do .  30  - - 3 •  Do*  

Du 60  13* .  0 .7S.  6 .8W Oa l ryawn 's  League  Co-op .  220  Or  1  280  8  do .  90  Turb ln*  60  Co*  Avcrege  consumpt ion  I s  12 ,000  gpd .  

Ou 61  

Ou 62  

Ou 6 )  

15V , 19.2N, I .9W 

IS* ,  6 .2N,  0 .1W 

19* .  10 .  7S.  8 .8C 

A s s n .  I n c .  

C l i f fo rd  Por te r  

A .  HcCregor  

Wi l l i s ton  Manufac tu r  I  ng  
Corp .  

920  0u9  8  96  7  P la1s  tocana  t i l l  2  Suc t ion  Far *  Taapera tu ra  55°F .  May  1999 .  

300  Or l  100  6  19  S tockbr ldge  11  aws  ton*  22  Force  Far *  

970  Or l  200  6  19  dc  i .  - do.  Ind  Standby  we l l ;  sp r ing  Ou 38Sp I s  p r inc ipa l  source  o f  

Du 69  I9Y ,  12 .9N.  7 .  IW Rh lnebeck  Water  Co .  260  Or l  300  8  -

Du 65  I9Y ,  12 .9N,  7 .  iw  do .  260  Or l  300  8  -

Du 66  •9* .  13 .?N,  8 .5W Wf l l l am Hether ing ton  160  Or l  192  8  15  

Ou 67  19* ,  19 .2N,  8.0w L.  t ,  Barber  160  Or l  60  6  10  

\ /  •  Du 68  15* .  10 . IN ,  9 .  iw  A .  W.  Spr inger  190  Dr l  120  6  92  

0u  69  >5* .  15 .9N.  8 .9W Fa l rv iew Improvement  Co .  380  Or l  250  6  20  

1  
Ou 70  IS* .  19 .ON,  6 .9W Aar tsen  Van Wagenen 200  Or l  M3 6  38  

o>  
K> Ou 71  19* .  7 .2N,  8 .2W S taa tsburg  Water  Co .  •  290  Or l  305  10  to  8  22  

1 -
0u  73  19* .  6 .8S,  10 . IE  Schoo1  O ls t r i c t  No.  8  500  Or l  97  6  95  

Ou 79  »9* .  13-2N.  6 .9W Crow HI  11  Far *  Camp 280  Or l  125  '  6 12 

Ou 75  19* .  15 .2N,  7 .0U Sunse t  Res t  200  Or l  197  6  29  

Du 76  13* .  0 .9S,  9 .7E Shekomeko Va l ley  Farm 900  Or l  935  10  to  8  68  

Ou 77  15* .  12 .5N.  6 .9W Henry  S lege l  200  Or l  120  6  57  

0u  78  15* ,  10 .6N,  9.6w In te rna t iona l  Bus iness  
Mach ines  Corp .  

100  Or l  900  6  

Hudson  R ive r  fo rMt lon  

do .  

do .  

do .  

S tockbr ldge  l i nes  ton*  

Hudson  R iv t r  fo rMt lon  

do .  

do .  

S tockbr ldge  11aes ton*  

Hudson  K l«<r  fo r * *  11  on  

do .  

do .  

S tockbr ldge  11aes  ton*  

do .  

Turb ine  

do .  

•5  

30  

lit 

12 

12 

10 

22 

135 PS (a )  (b ) .  

65  PS 

70  Do*  V Ia id  6 .5  9P*  whan we l  1  was  1  70  f t  deep .  

3  Don  

" Don 

12  Do*  (b ) .  

8  0o«  Y ie ld  0 .5  gp*  when we l1  was  60  f t  daap .  

120  PS (a ) .  

6  0o*  

15  Co*  Orewdown 28  f t  a f te r  pumping  IS  gp*  fo r  $  h rs .  

10  Coa Drawdown 32  f t  a f te r  pu t log  10  gp*  fo r  5  h rs  .  

9  Fara  Wel l  has  been  pumped a t  9  gp*  fo r  8  h rs .  

15  Oo*  (b ) .  

90  Ind  Wel l  has  been  pumped a t  90  gp*  fo r  9 .5  h rs  .  (b )  

Ou 79  13  Y ,  7 .5S.  9 .5E John  Fas ten  700  Or l  195  6  53  Hudson  R ive r  fonae t lon  20  15  Do*  Orewdown 10$  f t  a f ta r  puep ing  IS  gp*  fo r  2  h rs .  

Du 80  MY.  6 .2S.  1 . 06  Camp Laure l  600  Or l  200  9 i  99  do .  " 12 Co*  

Du 81  MY.  3 .7S,  9 .2E S i l ve r  Acre  Farm 1 .180  Or l  169  6  M  do.  25  6  Far*  Orewdown abou t  190  f t  a f ta r  pumping  6  gp*  fo r  1  h r  

Du 82  19* .  1 5 . 8 s ,  5. IE  In te rchurch  Camp 790  Or l  52  8  to  6  22  Gran i te  end  gne iss .  18  8  Oo*  Orewdown 30  f t  a f te r  pumping  8  gp*  l o r  6  h rs .  

Ou 83  

Ou 89  

19* .  16 .OH,  2 .9W 

IS* .  7 .SN,  8 .9u  

S o c I e  1 y ,  I  n c  .  

( p h r * i a  F e i n s t e i n  

V i l l a g e  o f  W a p p i n q e r s  
f e l l s  

520 

ISO 

Or  I  

Dr l  

M S  

80 

6 

16 to  8  

Ou 85  15* .  7 .5N,  8 .9W do .  150  Or l  60  

Du 86  19* .  6 .  7S.  3 .5  E R .  McK inney  960  Dug 16  

Ou 87  1  3 * .  9 .9N,  7 .9W V i  Mage o f  T ivo l  I  190 Or l  36  

und l f f .  

Hudson  R ive r  fo rm*  11  on  

P le is tocene  send  and  
g r  eve  I  

Cen-
t  r I fuga l  

18  Do*  Ore**down 65  f t  a f te r  pumping  18  gpn  fo r  7  h rs .  (b ) .  

160  PS Av* r *9*  p iwpeg*  f ro *  we l l s  Ou 89  end  0U 8S I s  abou t  120 ,000  gpd .  (a ) .  

PS Teapera tu re  S I °F .  Oc tober  1999 .  

30  

6 

Du 90  1 3 * .  I 5 .2S,  10 .  3 f  Wassa ic  S ta te  Schoo l  960  Or  1 1007  8  

Ou 91  19* .  8 .9S.  10 .  9£  Pawl ing  G i r l  Scou t  Camp 620  Or l  255  6  

Du 92  19* .  6 .8N,  0 .9W New York  S la te  Dept .  o f  982  Or l  199  6  
P u b  l i e  W o r k s  

17  

9 )  

do .  

do .  

Hudson  R ive r  fo rmat ion  

S tockbr idge  11  aw s ion*  

I I  

13  

Hone Tempera tu re  53  F ,  June  1999 .  

20  PS Drawdown 17  f t  a f te r  pwap lng  20  gp*  fo r  10  h rs .  Wa l l  o r ig ina l l y  d r l l l ad  9  f t  
In to  bedrock ;  sc reened  be tween dep ths  o f  30  and  36  f t .  Two o ther  s im i la r  
we l l s  a t  th i s  loca t ion ,  (a )  (b ) .  

Nona We l l  f i n i shed  w i th  sc reen .  Abandoned because  o f  a  decrease  In  y ie ld ,  (e )  (b ) .  

5  Do*  Drawdown I  19 f t  a f ta r  pumping  5  gp*  fo r  2  h rs .  

15  Don 
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DonneT'y ^"e^l^Vlnc'TVub?!^^ n'S 3 Pro^^Y product of 
~U-U „ SVS:V;UR^X« RI~«; J" 
Description 

coordTn^RVOV^^R^^/fr^ "i? ?n\T̂ > w»lc  ' 
separate disk pack. rt consists of four subfile /°C G£MS on a 

census geographic region, and is available I or each 

mounted. The file has a ZTri f̂  «Y\ ?° ^ers when disk pack is 
including region, state, county, place^censul6^1^3^00 lnfonnation, 
districts or block groups (See Figure C-l for ii^V8 a<nd 0numeration 
contains population count by race the m, K ^lustrations). rt also 
occupied housing units, group quar Jrs of occupied and owner-
enumeration districts/block gSStST for^he ^ families for all the 
Hawaii, and Alaska. 9 PS for the continental United States, 

3 In" add it ion S'tSS? ̂ puStionld^^L^ accessibla 
file includes geographic coordinate* ^ household counts, the 
of each census block group or enumeration du5s*sgsm?s as"" 

Use 

disk, is exported used^e îly^y GaJ îsers*to ̂  °" 3 seP®raCe 

and population by racial groups at Iny rSSiref I* "entlfy household 
aggregate populations have already been c^at* ^ 

population^izes ex^s^to con«ntStion^ 07 ai C° provuide. estimates of 
re-ease site and with BOXMCD80 to provide populari^^r0"6"10313 around 3 
source regions. The population centroids «Wlthin arsa 
are accumulated in sectors (tvpicall" the e!l, ' and Populations 
surrounding the center £iKtt£{ dlr"tlon 

distances out from the center. spec.-^ed number of radial 

proofreader tntvccata ^"ng'oc by csnsus "ata wdi:-5 
act.umuiatss copulation S f ~ CS5,SUS DA'A 

::^Js1S:fnt:es and -'•==» one-to-slxtaen sectors. 
—wu-ates  the  same in fo  fa t *  u **  p rocran 
cancro id  locat ions  fo r  user -sc ic i f  i 5 "  ̂  r -s£q^~-~ns)  ^  dis? lays  -a  
po in t .  •  00  • -^ rw j ia r  - .o .ances around a  c®«t»-
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Figure C-l. Geographic Hierarchy Inside and Outside Urbanized Areas (UA's) 
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vus CORPORA TION 
teleccn note : 

OATE. 

o ^ - e s i o - l l  \  O Z ~ .  / 7  i m  ,  " / 5 - : Q S  
: s rp iaur ;on  

ẐT6M - Cod 

B E T W E E N :  

A(s_ rr t/* *rr/Sok> 
A N O :  

k>ry *r€fc/rs ?HON6 

0*1. 3 A/ysbee 
**5T< 

V j  jS5-

sl 

-£-A>/*0 Ur tĴ y g Lj?C«/JLj 

icwpvt S&*. kAjrld-L M0\Jj2. -J— ~4Ls, 

r.jjj Ufa t+ u** r. 

- f a  r f  u ^ r  r > -  K U - U J ?  A .  ̂  

3/* cJeiẑ t̂ ef /*, . 
~ i' t ' ^ ' ~ ~ ~ • ia**z ^a . /. 

 ̂ igr.'/ -A&7 Ska •SB.J? si, 

fa&w t̂ Ltr-*. Cat,̂ ./A C*U_ /l 

—1 

•'art 

vz^g | | 

<r£4 ^ <&̂ s. v4. /frr- «.^,. /g 

Cor&r <*../?<-f~£0, i—*./J) 

Ô gLg 

> mj. -ais, *•<*.-{/ ^Tr, 
Î aL 
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vus CZRPCRA TIQN 

aerween:  

/V/?- CtZn £o u/na 
l / \ /o f f  "7 /%. / /s \  pm0ne i  

cj*>rkl i -9/v '<^77—^77-dt 

W O Q YY V I / J K / N _ V * / I 

~f~u- £<nt<£ hw-f n-t -aw . l-/-  j /or -9-  j j ? .  ,  

/.wv̂  ̂ 2, * £ A ~7L~_7~r~~_ 
' a* ; Hi> .*4 CL/Py >4^? cr 

• kj(\ {sJ?—\1Q? \/,l{s% ô̂  Û ô , 

<Jr~ / f&7Syyw 

" rr f ^ rr—^rr r\ ff -r- ĵ r v //if / 

 ̂<wr>f ĉ v7  ̂ /vs. 

<£. -v. -a* /f/^/)^7-?7/^,r -J^ /?,yT^ 
_  ̂/ / JTZZ7ZZZT~T ,—r-JU*3-U— 
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•JUS CZRPQRA TtON 

: cn tbo l  nq 

O d -  gzio -11 
r : S T f l i a o  r ; Q N  

TELECCN NOTE 

7C$\H-

^f- ***<rpnn a AJZŝ  - r t u " i f  

5^-. ̂  pjPJ? f U 

•7* V 

action items: 

•  > : r  mv«:  : ) i i  
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OSRIRF 10/12/27 
Page 1 of 5 

PRELIMINARY ASSESSMENT 
OFF SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Site Name: T <v .^v, ( , u A TDD: _^u s-

Site Address: VjtTy q 
Street, Box, etc. 

PcMilvV - t  W R J" 
Town 

a* ~ ( • -  v -
County 

m^ays 
State 

NUS Personnel: Name 

a\ t /v  £^-0^  

& r- T 

Weather Conditions (clear, cloudy, rain, snow, etc.): 

( i OwV>/ , toTI 

RPP^V.. ! n (Vu  ̂ APf̂ fiv M 7 *  £ •  

Estimated wind direction and wind speed: C,( Ff vU>l - ' \ (Vl P)-1-

Estimated temperature: H ~^cf-

Signature: _ * <%' Date: h //o(*2 j  

Countersigned: Date: 

Discipline 

£ k ,v .>^ t - ,m^v i t*\\ f fnn l^ t  

fa hi. \~J y\IT . 



OSRIRF 10/12/87 
Page 2 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: \p ,  ,A (vy/tf- ^ 

Site Name: ( Ou iVj'iV—-f ( C 2 TDD: 

Site Sketch 

iU 

i — 'yi 

I —\ 
Indicate relative landmark locations (streets, buildings, streams, etc.). L 
Provide locations from which- photos are taken. 3 

/ *lJU '3 

i 

a. 
k. 

i 
su-<t\a ~ '{L\ °l 

—1̂ = 
"h 

(XmPUMT 

t^m 

•j 

Signature: • tn 

/C^^L)r" 

/ Ql/HJAUL 

0 11 c h 

COot/OTVW 

\$2>r 

. . .  :  ~  7d 

^'uhi -millill) i d 

A 
M r P/ 

n 
r i 

[X7 
i —IT 

Countersigned: 

Date: ' a j/of 

Date: 



OSRIRF 10/12/87 
Page 3 of  5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

date :  v •oh /vlfeyi ip, \C1 

Site Name: r A f t )  (C l W n  TDD: 1 1 

i 

Notes (Periodically indicate time of entries in military time): 

01 HQ* fumr r jL - i—11 H  QV. \  ywy f t -TH 
r>- r  n  i ,  •.  " a  -4^-1 fir,  r ̂  VLnAift Hfts ^ l t ,u ^ T A T I V . U  ( ,  , ,  

f>f\ziZC\--j ytr c() 
pc dpf  p th  th f  

\ )  1  ̂  1q\  £  f ^o f ia ,  p . t "  q j  uka t f / )  h / j  tnvq m~p h-

h ih . .—pldpf - .uh  l±2  p fmcc- . -n  i \o  tn t -  un. .ah f . .u )  

0)iPr i—^"T—kiyus oo —£• /wrf ( j y  -

LDuUO—A c t ,  V'irit.^ lO CA HL > \  S l - i i f i  

— A n f ^ A-i" r,r ^ 

V\tfrtA VT i! f \ ) h J —A KJT\^ r-t PTVCF-ir -

?(*$-]<— M5.-/T TO A\JA Cr^TEViiffi.M.h /^MMA ^11(1 Yfcdl.tA-

—ê >\ cm ^—ovira \ sh .al—ilil a'ri c—op—ccr fiiiimiu'f 

—C L H lA s-f | /-f 

[ la ikqas i iu6  cpps \  <?l  AT v .  ifi fiv. Ak j \ i"tj m .x 

—ll^—nu;^ \|\ ij vcm'amk; 
Hon. yf)^ OF . 

oaj t>.pnor pliymvl.tm 1 i a/sli .ft <fi ffq . tiamsa. h /k  

t(-' i viqu.a-t^ thf w fihi; of- fihp (mick 

a—( 'sa i l ^ l \3 t r  v  a  u  r  p \ f f  y-v  ^  a 'o  c> &  -su. |a  u p /\ 

— \  \ \vv  ' s iwtp f -^u)  op  t \ i r  a /cwi f .a  ̂  *  pa iaah r .  

Signature^^ t '%< Date: (()J p /^ 
Countersignature: Date: 



OSRIRF 10/I2/S7 
Page <+ of 5 

Date; v > ,-A hff-

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

_ , c ;  c x ^  

s i te  name:  (  1>mv)  vh  m tdd:  r , )  -s^uy-p  

Notes (Cont'd): 

^ — / V h , w n  J ( W o  w H  i  rh  n i . p a r  vu ix .ym^ l  

— ^ ~ ) r > y \ r s  M T D K A N  r f - r -  q  a t -  r F  

—pf^'pv '/-in • ~tvu" ttif 0 av is  a-  t o  th ;  any t |4-  ; -y  

PtSjPY,JL^ , , - | W .  

< - f m  g  "  t h f i a f  a u t ;  

(?*>  ~ \hr  a i / )fccy vlt ^ (f ftjy 

Dllvv—The tylftls TLi,A 4AMJL Ar u n«-.s f /if g r? . 

A t t a c h  a d d i t i o n a l  s h e e t s  i f  n e c e s s a r y .  P r o v i d e  s i t e  n a m e ,  T D D  n u m b e r ,  s i g n a t u r e  

a n d  c o u n t e r s i g n a t u r e  o n  e a c h .  6  

Signature :  huh Date:  /  / /  /  (y j  <X^( 

Countersignature:  Date:  



osr i r f  0s /22/s6  
page 5  o f  5  

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: V-'i a i t  i*A i 0 |  I  9 

Site Name: \ ( t TDD: P L  - c ^ n ~ 7 i  

Photolog: 

Frame/Photo 
Number Date 

•£a. 

Time 

P\ ^II-— CYFI.3 

ujid 

1t 

— ii| |r>H3S (YNH 

Photographer Description 

lnnkumr s\- ^y-

h iti/u n c- crW^r. 

f  f  p  n t / , > )  f u m  

LtA~aC.lV! I V PuF. fy-y-

^ i i~y IAA t-A. t- I Ui/p, 

4\4 1 

Y i r>. thn.fr- mf  a t -

1 ^ '  '  

Attach additional sheets if necessary. Provide site name, TDD number, signature, 

and countersignature on each. 

Signaturei^}^^,^, Date: // /' j /->/c<<^-
/ / ' *• 

Countersignature: ^ Date: 


